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Abstract

We present our research into visual languages for
animating sketches. Animation is a rich mode of
communication that is currently accessible to few.
Simple animation systems exist, but severely restrict
the types of motion that can be represented. Our field
studies are demonstrating that would-be animators
need to coordinate many objects moving in a variety of
ways. The visual language described here allows a
variety of motions to be defined with hand gestures,
and gives visual feedback for coordination of events.
This may open up computerized communication to
users who think in dynamic visual images.

1. Introduction

Animation is a popular medium for entertainment,
education, and communication, but it is out of reach
for many. This is unfortunate, because animation is a
rich mode of communication. In education, for
example, animation can make content more attractive
and engaging, and also accessible to a more students.
A recent education newsletter explains that animation
“appeals to a broader range of learners than single-
media tools, allowing educators to accommodate
various learning styles simultaneously.” [1] These
benefits apply outside education as well. Those who
think in dynamic, visual images may find it easier to
communicate with animated pictures.

The simplest way to create animation is to draw a
series of images in a flip-book. This is tedious, but
technology can remove the tedium. More and more
users have access to the computer hardware needed to
produce animation, but the necessary software tools
and skills are still in the hands of a small number of
designers. Current computer animation tools
essentially turn animation into a programming task.
Each animation “language” contains constructs that
direct the motion of graphics. This can be simpler than
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designing every frame by hand, but only if users have
time to learn a complex animation language.

Our research seeks to improve access to animation
through an intuitive visual language for animating
sketches. By reducing the number of animation
constructs and focusing on visual, gestural input, we
hope to make animating a rough drawing about as
complex as drawing it. In this abstract, we will give a
brief overview of related work, describe field work in
progress, and present a user interface for animation.

2. Related Work

Several attempts have been made to use sketching
and gestures to define character motion in 3D
animation. [2] These approaches are useful in large
productions with articulated characters, but do not help
rough, 2D animation. Some commercial tools, such as
PowerPoint and MorphlInk [6], provide simple ways to
build 2D animations, but greatly restrict the types of
motion that can be represented. Some, such as Sketchy
[5], are simply computerized flipbooks.

A handful of systems have been designed to support
general 2D animation with sketching. [3,7] These
systems generate in-between frames from drawings
with warping [3], or translation along motion paths. [7]
These are steps in the right direction, and we wish to
build on these ideas by conducting field studies to
identify the needs of conventional users.

3. Field Studies

Few researchers doubt that animation can help
communication, but exactly when it helps is widely
debated. Attempts to answer this question have been
inconclusive. Consequently, we do not draw examples
of useful animation from research, but from field
studies. In our studies, potential users are asked to
describe examples of animation they would like to
produce. We then produce rough versions of these
animations to guide our designs.



Our early results have shown that pleasing character
animation is important to only a small subset of users.
Most users wish simply to loosely coordinate the
motion or deformation of several drawn objects. Even
loose coordination of events is a complex process, and
our system seeks to make this process intuitive.

4. Animation User Interface

In response to these field studies, we have designed
a simple animation user interface for coordinating
moving objects. Users draw on a blank canvas that
contains only a slider bar for controlling position in
time and a “GO” button that runs the animation (see
Figures 2 and 3). This allows seamless transitions
between drawing and animating. When a drawn object
is selected, a selection widget like that in Figure 1
appears. The widget has multiple control zones so that
users may specify a variety of motions (such as
translating or scaling) or other operations (such as
moving the center of rotation). By integrating many
tools into one, this widget is similar to Tracking Menus
[4], though it does not track the pen as these menus do.

To define motion, the user presses “GO,” and all
drawings, modifications, or pauses are recorded as if a
video camera were pointed at the canvas. After
recording stops, visual feedback (a motion path)
becomes visible (see Figure 2). This motion path can
be deleted to erase the motion, or modified to change
the path. As shown in Figure 3, more moving objects
can be added by rewinding, drawing a new object, and
pressing “GO” to start the recording. Objects will
move as they have been defined to move, and the user
can coordinate the motion of new objects with her
hands.

If users move objects without pressing “GO,”
motion is recorded, but pauses are not. Other objects
will begin to move the moment a drag operation
begins. This provides somewhat more precise timing
control. If users wish simply to move an object, they
may delete the motion path that appears after a drag
operation completes. This is another example of how
visual feedback can simplify the animation interface.

5. Conclusion

We have presented a design for a visual language
for animating sketches. This visual language has the
potential to make producing moving drawings about as
easy as producing static drawings, giving all computer
users access to a powerful expressive medium. Those
who think in dynamic, visual images may find that
computers facilitate communication like never before.
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Figure 1: Selection Widget with Control Zones.
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Figure 2: After dragging, the positron’s motion
is recorded and visual feedback appears.
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Figure 3: To define motion of another object,
simply rewind and repeat the process.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


