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USER-MANIPULABLE STENCILS FOR 
DRAWING APPLICATION 

FIELD OF THE INVENTION 

The present invention relates to software applications for 
drawing, and more particularly to systems and methods for 
providing user-manipulable stencils that can be used as draw 
ing guides in such software applications. 

DESCRIPTION OF THE RELATED ART 

Software applications for drawing allow users to draw, 
doodle, and create different types of graphical, visual, and/or 
artistic works. Such works, referred to herein as “graphical 
documents”, can be displayed on a screen, printed, transmit 
ted to other users, uploaded, stored, and/or edited. 

Drawing applications usually operate on a computing 
device having a screen and an input device. The input device 
may be a mouse, trackball, touchpad, touchscreen, or the like, 
so as to allow the user to specify locations on the screen where 
drawing should occur. For example, a touchscreen may be 
provided that acts as both an input and output device, and that 
provides direct manipulation by allowing a user to simply 
touch the screen (either with a ?nger or a stylus) at the loca 
tion where a drawing operation should occur. The drawing 
operation thus resembles ?nger-painting. In other computing 
environments, an on-screen cursor may be controlled by a 
stylus, mouse or other pointing device to allow a user to draw 
on the screen; the drawing takes place at the cursor location. 

Using such input and output devices, drawing applications 
allow for freehand drawing of shapes, words, and the like on 
a computing system, according to the user’ s desires and his or 
her artistic ability. Generally, such drawing applications pro 
vide a variety of different tools to allow users to engage in 
different types of freehand drawing activities. For example, 
users can select among different types of paintbrushes, line 
thicknesses, colors, and the like, depending on their personal 
preferences and depending on the particular work they are 
trying to create. The user selects a drawing tool, and then uses 
the touch screen or other input device to perform freehand 
drawing. 

Drawing applications also often provide the ability to place 
prede?ned shapes on the screen, and to manipulate such 
shapes according to the user’s wishes. For example, the user 
can select a shape, such as a rectangle, and drag it to a location 
on the screen; the user may also be able to resize, rotate, and 
reposition the shape as he or she sees ?t, and to specify 
various characteristics for the shape, such as its color, line 
thickness, opacity, and the like. Many drawing applications 
provide access to such functionality by way of palettes, 
menus, keyboard commands, pop-up menus, and/or some 
combination thereof. Such prede?ned shapes are generally 
designed to be used as elements of the graphical work being 
created, and are output as part of the ?nal graphical document. 
Once a user has completed the graphical document, using 

freehand drawing, prede?ned shapes, or a combination 
thereof, he or she can view the document on the screen, save 
it to an electronic medium such as disk, upload it, transmit it 
to others via network-enabled communications means, and/ 
or print it out on a printer. 

SUMMARY 

According to various embodiments of the present inven 
tion, a drawing application provides functionality for assist 
ing the user in performing freehand drawing. In one embodi 
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2 
ment, the user can place virtual stencils on the screen; these 
stencils can then be used as guides for freehand drawing 
and/or to transform freehand drawings into more precise 
shapes. In general, the stencils do not appear as part of the 
?nal graphical document being created (or edited), but are 
merely used as guides and drawing aids during the creation 
(or editing) of the document, in a manner that is analogous to 
the use of physical stencils in when drawing on paper or other 
physical medium. The stencils can be used for straightening 
lines, for constraining the effect of drawing or painting, and/ 
or as a visual guide for performing drawing operations. The 
user can cause the stencils to be dismissed and/or hidden at 
any time, so that the graphical document can be viewed with 
out the overlaying stencils. 

In various embodiments, stencils can be con?gured to 
automatically transform the user’s drawings in various ways, 
and/or to function as visual guides for drawing. 

In one embodiment, stencils can help the user draw straight 
lines or geometric shapes by transforming a user-drawn line 
or shape into a more precise rendition, as follows: 

If the user draws a line along a ruler stencil or along a 
straight edge of a shape de?ned by a stencil, the stencil 
transforms the user’s line into a straight line; the length 
of the straight line is substantially equal to the length of 
the user-drawn line. 

If the user draws a line along a curved or arbitrarily shaped 
edge of the stencil shape, the user’s line is transformed 
into a line matching the curve of arbitrary shape along 
the proximate stencil edge; the length of the new line is 
substantially equal to the length of the user-drawn line. 

In another embodiment, stencils can operate to cause draw 
ing operations to only affect certain portions of the graphical 
document, while leaving other portions of the document 
untouched. For example, scribbling after placing a stencil 
having a distinctive shape can leave a graphical element that 
resembles the distinctive shape, while still affording the user 
with the artistic freedom as to the manner of the scribbling, as 
follows: 

In one mode, if the user scribbles or draws so that some of 
the scribbling/drawing is within the stencil shape and 
some is outside the stencil shape, the stencil transforms 
the user’s work by deleting or ignoring that portion of 
the scribbling/drawing outside the shape, while allowing 
the scribbling/drawing within the shape to remain. 

In another mode, if the user scribbles or draws so that some 
of the scribbling/drawing is within the stencil shape and 
some is outside the stencil shape, the stencil transforms 
the user’s work by deleting or ignoring that portion of 
the scribbling/drawing inside the shape, while allowing 
the scribbling/drawing outside the shape to remain. 

Alternatively, stencils can be con?gured so that they do not 
have any transformative effect on drawing or painting opera 
tions. Rather, the stencils canbe con?gured as guides only, for 
the user to follow or ignore as he or she sees ?t. 
Any of the above-described modes of operation can be 

used in combination with one another. In one embodiment, 
the user can select what type of effect(s), if any, various 
stencils have, and how they should operate. 

In various embodiments, stencils can be selected from a 
palette of available stencils. The user can place stencils on the 
screen via direct manipulation or by some other means, and 
can resize, rotate, and/or distort stencils as desired. Any num 
ber of stencils can be placed concurrently, and stencils can be 
overlaid on one another according to the user’ s wishes. Sten 
cils can be dismissed, hidden, saved, and/or temporarily dis 
abled as desired. When saving a drawing in progress, the user 
can save electronic representations of stencils as meta-data to 
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accompany the saved representation of the drawing, so that 
the user can later retrieve the drawing, cause the stencils to be 
displayed, and continue where he or she left off. 

Stencils can be of any shape. Examples include rulers (for 
guidance in drawing a straight line), circles, polygons, or 
arbitrary decorative shapes. The particular type of manipula 
tion that can be performed on a stencil may depend on the 
shape of the stencil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings illustrate several embodi 
ments of the invention and, together with the description, 
serve to explain the principles of the invention according to 
the embodiments. One skilled in the art will recognize that the 
particular embodiments illustrated in the drawings are merely 
exemplary, and are not intended to limit the scope of the 
present invention. 

FIG. 1 is a block diagram depicting an architecture for 
practicing the present invention according to one embodi 
ment. 

FIG. 2 is a ?ow diagram depicting a method for practicing 
the present invention according to one embodiment. 

FIG. 3A is a screen shot depicting the appearance of a 
display screen after a drawing application has been launched, 
according to one embodiment. 

FIG. 3B is a screen shot depicting a display for selecting 
among a plurality of available stencils, according to one 
embodiment. 

FIG. 3C is a screen shot depicting two active stencils, 
according to one embodiment. 

FIG. 3D is a screen shot depicting two active stencils after 
one stencil has been resized, according to one embodiment. 

FIG. 3E is a screen shot depicting a user’s drawing opera 
tion on a graphical document using a triangle stencil, accord 
ing to one embodiment. 

FIG. 3F is a screen shot depicting an example of the graphi 
cal document after the triangle stencil has transformed the 
user-drawn triangle, according to one embodiment. 

FIG. 3G is a screen shot depicting a user’s drawing opera 
tion on a graphical document using a straight edge of a ruler 
stencil, according to one embodiment. 

FIG. 3H is a screen shot depicting an example of the 
graphical document after the ruler stencil has transformed the 
user-drawn line, according to one embodiment. 

FIG. 3I is a screen shot depicting a stencil for generating a 
butter?y shape, according to one embodiment. 

FIG. 3] is a screen shot depicting a user’s drawing opera 
tion on a graphical document using the stencil for generating 
a butter?y shape, according to one embodiment. 

FIG. 3K is a screen shot depicting an example of the 
graphical document wherein the stencil for generating a but 
ter?y shape has constrained the user’s drawing operation, 
according to one embodiment. 

FIGS. 4A through 4C depict examples of user manipula 
tion of a triangle stencil according to one embodiment. 

FIGS. 5A and 5B depict additional examples of user 
manipulation of a straight-edge stencil according to one 
embodiment. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

For purposes of the following description, the term 
“graphical document” refers to any ?le, document, or work 
that can be created and/or edited by an electronic computing 
device, and that includes at least one graphical component. 
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4 
The graphical document may include shape(s), painted ele 
ment(s), drawn object(s), text, photograph(s), background(s), 
and/or any combination thereof. The term “graphical docu 
ment” may variously refer to the document itself, its repre 
sentation (or a portion thereof) on a display screen, and/ or its 
representation as a ?le on a storage device of a computing 
system. Its representation as a digital ?le canbe in any format, 
including for example bitmap (BMP), Joint Photographic 
Experts Group (J PG), Graphic Interchange Format (GIF), 
Portable Network Graphics (PNG), or the like. One having 
skill in the art will recognize that the term “graphical docu 
ment” may refer to a portion of a document or an entire 
document. 

According to various embodiments of the present inven 
tion, user-manipulable stencils are provided for assistance in 
generating graphical documents using a drawing software 
application. The stencils are displayed on a display screen of 
a computing device. The user can change various character 
istics of these stencils, for example by resizing, rotating, 
and/or moving them. The user can use the stencils as a guide 
for drawing operations performed within the software appli 
cation. Stencils can be con?gured so that they perform vari 
ous transformations on the user’s drawn work. For example, 
they may straighten crooked lines drawn by the user, replace 
crude lines and shapes with more precise renditions, and/or 
constrain drawing operations from affecting certain portions 
of the graphical document. Alternatively, stencils can be con 
?gured so that they do not have any effect on drawing opera 
tions but are merely presented as a guide for the user. 

Stencils be con?gured so that they are displayed on the 
screen and dismissed from the screen according to the user’ s 
wishes, but do not generally appear on the ?nished output. In 
various embodiments, users can cause stencils to be dis 
missed, hidden, toggled, displayed, manipulated, resized, 
rotated, and/or recon?gured, as desired. 
System Architecture 
According to various embodiments, the present invention 

can be implemented on any electronic device, such as a hand 
held computer, personal digital assistant (PDA), personal 
computer, kiosk, cellular telephone, or the like. In various 
embodiments, the invention can be implemented as a feature 
of a drawing application running on such a device. 
One skilled in the art will recognize, however, that in other 

embodiments the invention can be practiced in other contexts, 
including any environment in which it is useful to provide a 
stencil or on-screen guide for drawing. Accordingly, the fol 
lowing description is intended to illustrate various embodi 
ments of the invention by way of example, rather than to limit 
the scope of the claimed invention. 

For illustrative purposes, and for greater clarity, the inven 
tion will be described herein in terms of a mobile device that 
includes a touchscreen, referring to a touch-sensitive screen 
that permits the user to initiate commands by direct manipu 
lation, for example by touching (with a ?nger or stylus) vari 
ous areas on the screen. One skilled in the art will recognize, 
however, that the description provided herein is merely exem 
plary, and that the invention can be implemented in other 
embodiments wherein other mechanisms are used for con 
trolling drawing operations, such as an onscreen cursor that is 
controlled by a pointing device such as a mouse, keyboard, 
trackball, or the like. In one embodiment, the present inven 
tion is implemented as a software application running on a 
touchscreen based mobile device such as an iPhone or iPad, 
available from Apple Inc. of Cupertino, Calif. Alternatively, 
the techniques described herein can be implemented on any 
other type of mobile device or other electronic device, includ 
ing for example a laptop or desktop computer running an 
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operating system such as MacOS, available from Apple Inc. 
of Cupertino, Calif., or Microsoft Windows 7, available from 
Microsoft Corporation of Redmond, Wash. 

Referring now to FIG. 1, there is shown a block diagram 
depicting an architecture for practicing the present invention 
according to one embodiment. The techniques of the present 
invention can be implemented in a software application run 
ning on computing device 101 according to well-known tech 
niques. Computing device 101 may be any electronic device 
adapted to run software for performing drawing operations; 
for example, computing device 101 may be a desktop com 
puter, laptop computer, personal digital assistant, smart 
phone, music player, handheld computer, tablet computer, 
kiosk, game system, or the like. In one embodiment, comput 
ing device 101 is a smartphone having computing capabili 
ties, such as the iPhone 3GS available from Apple Inc. of 
Cupertino, Calif., or a tablet computer such as the iPad, also 
available from Apple Inc. of Cupertino, Calif. Software for 
performing drawing operations can be loaded onto comput 
ing device 101 and run thereon, under the direction of user 
100. 

Processor 105 is a conventional microprocessor for run 
ning such software. Memory 106 is random-access memory 
for use by processor 105 in the course of running software on 
device 101. Communications interface 108 is a hardware 
component that allows computing device 101 to communi 
cate via a communications network 111 such as the Internet 
and/or a cell-phone communications network. For example, 
completed graphical documents can be transmitted to other 
users, remote output devices, servers, remote storage devices, 
and the like, via communications network 111. 

Computing device 101 also includes display screen 103 
and input device 104. In one embodiment, display screen 103 
and input device 104 are combined into a single hardware 
component such as a touch-sensitive screen (touchscreen), 
providing a mechanism for direct manipulation of on-screen 
elements in response to the user making contact with various 
areas of the screen, either with a ?nger or with a stylus. Such 
touchscreens can include multi-touch capability, allowing the 
user to provide input that includes two or more touch points 
on display screen 103. As is well known in the art, input 
capabilities of device 104 allow for manipulation and activa 
tion of various onscreen objects by way of tapping, dragging, 
?icking, pinching, and the like. Alternatively, input device 
104 can be a separate hardware element from display screen 
103, including for example a keyboard, pointing device (such 
as mouse, trackpad, trackball, or touch-sensitive pad), joy 
stick, roller switch, ?ve-way switch, or the like, or any com 
bination thereof. Accordingly, in the description provided 
herein, it is assumed that the various input operations are 
performed using whatever input device is available and 
appropriate in connection with the software application being 
used and the task being performed. 

Computing device 101 may also include data store 107 for 
local storage of graphical documents 109. Under the direction 
of user 100, computing device 101 can cause a graphical 
document to be stored in data store 107, retrieved from data 
store 107, and/or deleted from data store 107. Data store 107 
may be implemented as a hard drive, optical drive, ?ash drive, 
or the like. Data store 107 may be an integrated component of 
computing device 101 or it may be external or even remote. In 
one embodiment, data store 107 can also store software code 
for running the drawing application. In one embodiment, data 
store 107 can also store stencils 110. 

User 100 may purchase or obtain a drawing application 
including a set of stencils 110. The application and/or stencils 
110 can be obtained, for example, from an online store and 
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6 
downloaded directly into data store 107 of computing device 
101. According to the user’s commands, stencils 110 can be 
retrieved from data store 107, manipulated and/or utilized 
according to the techniques described herein. Graphical 
documents 109 can be stored in data store 107 after they have 
been completed, or while in progress, allowing the user to 
later retrieve them and continue to work on them. 
One skilled in the art will recognize that the particular 

arrangement of hardware elements shown in FIG. 1 is merely 
exemplary, and that the present invention can be implemented 
using different hardware elements con?gured in any of a 
number of different ways. 
Method of Operation 

Referring now to FIG. 2, there is shown a ?ow diagram 
depicting a method for practicing the present invention 
according to one embodiment. 

User 100 initiates 201 a drawing application on computing 
device 101. For example, user 100 may launch a drawing 
application from a home screen showing icons representing 
various applications that are available for use. The drawing 
application is then loaded into memory 106 and run by pro 
cessor 105. The drawing application may have built-in stencil 
functionality, or such functionality can be provided as an 
add-on or plug-in for the drawing application. In one embodi 
ment, the drawing application may load from a server and run 
within a browser, for example if it is implemented as a web 
based application. 

Depending on the user’ s wishes and on the con?guration of 
the drawing application, a new, blank graphical document 
109 may be opened, or a previously generated graphical 
document 109 may be retrieved from data store 107 and 
opened for editing. 

User 100 can perform various conventional drawing opera 
tions before, during or after the use of stencil 110. For 
example, user 100 may use a pencil tool to draw some shapes, 
and then may activate, use, and dismiss one or more stencils 
1 10 as described herein, and then may use a paintbrush tool to 
perform painting operations according to well-known tech 
niques. Thus, the stencils 100 described herein, and their use 
in connection with the present invention, can, in one embodi 
ment, constitute a subset of a larger set of drawing tools that 
are made available by a drawing application running on com 
puting device 101. 

Referring also to FIG. 3A, there is shown an example of the 
appearance of display screen 103 after the drawing applica 
tion has been launched on device 101 having a touchscreen 
103, and a blank graphical document 109 is displayed. In the 
example, toolbar 301 is shown, including tools 302-307 for 
performing various operations on graphical document 109. In 
the example, the drawing application is controlled by inter 
acting with touchscreen 103; for example, user 100 can select 
an operation to be performed on document 109 by tapping on 
a tool 302-307 in toolbar 301. The example ofFIG. 3A depicts 
an undo tool 302, a pencil tool 303, a stamp tool 304, a stencil 
tool 305, a background selection tool 306, and a preferences 
tool 307; one skilled in the art will recognize that any other 
tools can be presented, and that the tools depicted in FIG. 3A 
are merely exemplary. Other tools include erasers, distortion 
effects, text entry tools, scaling effects, smudge tools, and the 
like. 

For example, user 100 may tap stencil tool 305 to cause a 
menu or palette of available stencils 110 to be displayed. 
Referring also to FIG. 3B, there is shown an example of a 
screen shot containing icons 311 representing various stencils 
110. User 100 can select and activate a stencil 110, for 
example by tapping its corresponding icon 311. Many differ 
ent types of stencils 110 can be provided, including various 
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shapes; stencils 110 represented by icons 311 in FIG. 3B are 
merely exemplary. As shown in FIG. 3B, some icons 311 may 
provide access to functionality by which user 100 can create 
his/her own stencil 110, for example by drawing on the 
screen; user 100 can save a user-created stencil 110 for later 
use, and can even upload the user-created stencil 110 to a 
server or other repository so that it can be made available to 
other users. 

In one embodiment, scroll arrows 312 or some other 
mechanism may be provided to allow user 100 to scroll 
through the display of icons 311 and thereby gain access to 
more stencils 110. 

Stencils 110 can be of any shape. Examples include rulers 
(for guidance in drawing a straight line), circles, polygons, 
and/ or arbitrary decorative shapes. The particular type of 
manipulation that can be performed on a stencil may depend 
on the shape of the stencil. Stencils 110 can contain any 
number of contiguous and/or noncontiguous elements. 

Once user 100 has selected 202 a stencil 110, for example 
by tapping on its corresponding icon 311, the selected stencil 
110 is activated and displayed 203 on screen 103. Stencil 110 
can be displayed at a default location and can have certain 
default characteristics such as size or orientation. These 
defaults can be pre-set, or con?gured by the user, or they can 
be based on a previous state for stencil 110, such as for 
example the most recent location, size, and orientation of 
stencil 110 when it was last used by user 100. In one embodi 
ment, more than one stencil 110 can be active and displayed 
at the same time; the multiple stencils 110 can be placed at 
different locations on screen 103, or they can overlap as 
appropriate. 

Referring also to FIG. 3C, there is shown an example of a 
screen shot with two active stencils 110: triangle stencil 110A 
and butter?y stencil 1 10B, both positioned on graphical docu 
ment 109. 

User 100 can manipulate 204 any active stencil 110 by 
changing any of its characteristics. Stencil 110 manipulation 
204 is optional; user 100 can, if he or she wishes, leave stencil 
110 in its current location and con?guration on display screen 
103. If user 100 does choose to manipulate 204 stencil 110, 
such manipulations can include, for example, repositioning, 
resizing, rotating, distorting, and the like. In one embodiment, 
user 100 can reposition (move) stencil 110 by dragging it 
from one location to another on screen 103. In one embodi 
ment, stencils 110 can include handles 321 that act as control 
points for resizing, rotating, and/or distorting stencils 110; 
user 100 manipulates 204 stencil 110 by dragging handles 
321 in various ways. In embodiments where touchscreen 103 
has multi-touch capability, user 100 can manipulate 204 sten 
cil 110 by dragging two or more handles 321 simultaneously. 
Thus, handles 321 can be provided as a means for user 100 to 
distinguish between repositioning operations and other types 
of manipulations of stencils 110. 

In other embodiments, handles 321 can be omitted, and 
user 100 can manipulate 204 stencil 110 by dragging edges of 
stencil 110 or by performing other direct manipulations on 
stencil 110. Alternatively, the software application can make 
inferences as to the type of manipulation user 100 intends to 
perform based on the type of input provided; for example, if 
the user drags with a single ?nger, the input can be interpreted 
as a reposition command, whereas if the user pinches apart 
with two ?ngers, the input can be interpreted as a resizing 
command. Manipulation can also be distinguished from 
drawing operations based on the type of input: a ?nger drag 
that begins outside the active area of a stencil 110 (i.e., outside 
the shape itself) can be considered a reposition command, 
whereas a ?nger drag that begins within the active area (i.e., 
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inside the shape) can be considered a draw command, even if 
it later extends beyond the active area of stencil 110. 

Alternatively, stencil 110 manipulation 204 can be per 
formed using onscreen menus, keyboard commands, or any 
other input mechanism. Additional details and examples of 
stencil 110 manipulation 204 are provided below, in connec 
tion with FIGS. 4A through 5B. 

Referring also to FIG. 3D, there is shown an example of a 
screen shot after user 100 has manipulated triangle stencil 
110A by resizing it. Butter?y stencil 110B is unchanged. 
User 100 then draws 205 using stencil 110 as a guide. Any 

desired drawing operation can be performed, including for 
example painting using a virtual paintbrush, scribbling or 
writing using a virtual pen, placing images from virtual stamp 
pads, applying visual effects, and the like. Additional details 
concerning the operation of stencils 110 are set forth below. 

User’s 100 drawing operation can optionally be trans 
formed 208 according to properties of stencil 110. Stencils 
110 can operate in different ways to transform user’s 100 
drawing operation. For example, stencils 110 can straighten 
lines, make user’s 100 drawing operations conform to sten 
cil’s 110 shape, block user’s 100 drawing operations from 
affecting certain areas of document 109, or the like. Such 
transformations can take place while user 100 is drawing, 
and/or in response to any trigger event, such as after user 100 
completes a drawing operation, and/ or upon user 100 activa 
tion of a command, and/or after stencil 110 is dismissed, 
and/ or at any other time. Alternatively, stencils 110 can oper 
ate to constrain the area of document 109 affected by user’s 
100 drawing operations. Alternatively, stencils 110 can be 
con?gured to have no effect on user’s 100 drawing opera 
tions, serving solely as a guide. Additional details concerning 
the operation of stencils 110 according to various embodi 
ments are provided below. 

In one embodiment, stencils 110 can be hidden (so that 
they are temporarily removed from the display) or dismissed 
(so that they are more permanently removed). For example, 
hidden stencils 110 can preserve their state (such as size, 
position, orientation, and other characteristics) so that when 
they are brought back into view, they retain that state. 

User 100 can dismiss 206 or hide stencil(s) 110 at any time, 
either after ?nishing all drawing operations or when he or she 
wishes to see the current state of document 109. In one 
embodiment, a toggle is provided to easily switch between 
viewing and hiding stencils 110; for example, the user can 
hold down a button to temporarily hide all stencils 110. In one 
embodiment, individual stencils 110 can be viewed or hidden 
independently of one another. 

In one embodiment, a temporary override mode can be 
provided, wherein user 100 can disable stencils 110 without 
necessarily hiding them from screen 103. Thus, stencils 100 
still appear (although in one embodiment they may be shown 
grayed out or with some other distinctive visual characteris 
tic), but they have no effect on drawing operations until the 
override is lifted. 
Document 109 can be output 207 (for example, on a printer 

or other device), stored in data store 107, transmitted via 
communications network 111, or any combination thereof. In 
one embodiment, a representation of stencils 110 used in 
creating document 109 can be electronically stored (or trans 
mitted) along with document 1 09. In this manner, if document 
109 is reopened for further editing, either by user 100 or by 
another user, stencils 110 can be made available for use dur 
ing such editing. Such stencil 110 data can be stored, for 
example, as meta-data that accompanies an electronic repre 
sentation of the image content in document 109. In one 














