Moving animation script creation from textual to visual representation
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Node {
Abstract AnimName = Run

Animation scripts are an integral part of developing com-AnimFile = RunAnim.ani
puter games: F;hey describegwhigh character Fajmi(‘?nation(%"'nSpeed = 30 MaxSpeed = 50
to play and when to switch between animations. Thes

scripts are often written in text editors which can be an

error-prone task since there are multiple variables and cori¥ode { _

ditions that needs to be understood, and text editors givegnimName = Walk

no indication of how animations are linked together. This/niMFile = WalkAnim.ani

paper describes how a graphical user interface, using "n’sghnSpeed = 10 MaxSpeed = 30
and circles to simulate direction and speed, can simpli
the process of creating character animation scripts. .
Transition {
From = Run To = Walk
1 Introduction When = Speed < Run.MinSpeed AND
Direction.Angle > 330 AND
The computer game industry is a multi billion dollar enter- Direction.Angle < 30
prise, with sales in the US alone being 7.3 billion in 2004}
(ESA 2005). However, competition is stiff and many de-
velopers barely survive past their first game as costs are infFransition {
creasing and players are demanding more from the gamdésom= Walk To = Run
they play (Williams 2002, Wikipedia 2005). When = Speed > Walk.MaxSpeed AND
We have been working with a local game company Direction.Angle > 330 AND
where the developers wanted to find a better and more ef- Direction.Angle < 30

ficient way to create their animation scripts, which they}

are currently making using text editors. They felt that im-

provements could be made by having a tool to streamline.. plus 100’s of other similar rules
the process.

In the game company the scripts are written so that the
animators can use them to put together the animations fdrigure 1: Sample script showing animations nodes and
the game objects, but they often have to ask the prograniransition nodes
mers for help when building a script, defeating the purpose
of having scripts. . . -

Scripts are programs that evaluate user decisions anf@ining exactly which parts to change and predicting how
then points the main program (the game) in the right directhe changes will impact the rest of the script. Second,
tion (Kerlow 2004). In games, animation scripts are used:nderstanding the script's structure is hard: determining
to glue animations together, as well as constrain whichvhat animations exist and how to combine them. Visual
animations can be accessed so that they are played in ti#ds. like charts or graphs, detailing how the animations
right order when objects move and interact in the gameVork together can be helpful, but it assumes that someone
world. For example, if we are moving our game charactefad the time to write this down, and in a way that is un-
left, the script might tell the game to play thelkLeft derstandable for everyone. Graphs and charts are of lim-
animation, and from that animation we can only stop, walkited use as well since they will not necessarily explain the
right or run left; but not run right. The sampie script in layout of the script nor what every variable and condition
Figure 1shows that scripts are composed of different vari-means. . o
ables and conditions that a game engine needs to read jn In this paper we try to describe how a graphical inter-

order to find out when and which animation to play. ace simulating movement and direction using a 2D plane
These Scripts are often written in a text editor, or in can make It easler to generate d|ﬁerent animation SC”ptS

software with little to no visual aid. Currently, the prob- Within the domain of character animations, and at the same

lem of having to write these by hand in a text editor aretime make the process more understandable.

twofold. First, having to write similar code over several

pages where only a few names or variables change is t&  cognitive Dimension Analysis of Script Notation
dious. It can lead to errors as users can have trouble deter-

Copyright ©2006, Australian Computer Society, Inc. This pa- The cognitive dimensions framework (Green 2000), uses
per appeared at the Seventh Australasian User Interface Conferenge set of dimensions that lets designers conduct usability
(AUIC2006), Hobart, Australia. Conferences in Research and Practiceyaluations of visual programming environments.

in Information Technology, Vol. 50. Wayne Piekarski, Ed. Reproduc- Although the framework was designed to deal with vi-
“n(::rl] fgéélcademm, not-for profit purposes permitted provided this text |ssua! notations, the notatipns can still be applied to atextual
included. environment. We are using the notation to do an analysis




of the scripts when they are edited in a text editor. The

scripts can be thought of as a programming notation for ¢

particular domain, in this case, character animations. Wi

assume that a general text editor is used, like notepad ¢ el AT e
emacs, as there is no default editor for scripts. The Cogni
tive Dimensions analysis follows:

A text editor can have partial hig¥iscosity. Replace
commands can make simple tasks, like substituting all in:
stances of a keyword for another in the file, but more com-
plicated replacements needs regular expressions. Depen
ing on the complexity, this can be a challenge and having

Run Animation

to create regular expressions can both be time consumir MaxSpeed: 50
and difficult to learn. It also introduces a higher level of
abstraction. ~~ Angle: 330

Visibility in a text editor tends to be poor, even with
colour coding of keywords, as its contents is still repre-
sented as paragraphs of text going from the top to the bot-_ o )
tom of the page. It is therefore hard to find exactly theFigure 2: Using lines and circles to create several areas
parts we want, and even harder to find which ones are dghat contains animations and code. Lines and circles can
pendent on each other. For example, deleting animatioftore values as well.
nodeWalk in Figure 1 would introduce errors as one of

the transition nodes is expecting to use a value from the . . .
"Walk’ node. P 9 name, file path for the animation, or values to be used

A text editor has didden dependencyproblem with ~ in & transition condition specifying when a change be-
the scripts. For example, an animation allows a characlVeé€n two animations is going to happen. Examining
ter to move left or right. The animations would changeFigure 1 we see that each animation node has a mini-
depending on the angle of our character, so that if we"Um and maximum speed that is used in the transition
turned more than 40 degrees to the left or right the anil0 determine when the animation should change between,
mation would change. These angle values have to correédY; Walking and running. Variables consist of a vari-
spond with each other so that the correct animation will2P!e name and its value. - Since the scripts are in plain
be played. If there is an inconsistency between these vafeXt they are easy to add without having to think what
ues the text editor will not find it and problems may ariselYPe 2 variable is. For example, whether an array of
when the game engine tries to read the script. numbers are representecvasues = (2, 3, 4) or

It is quite easy to makerrors in a text editor, as it values = Array[2, 3, 4] should not matter for
does not tell us if we have written something wrong se-the tool. We want to ensure users have an easier time
mantically, nor if we have followed the structure set by PUtting the right variables to the right animations.
the script. We could delete content or change values and 1 hrough the animations and the variables the tool has
we would not know if it affected anything negatively until €nough information to create scripts. The tool can cre-
the game engine tries to read the script. ate the transitions by changing animations to neighbour-

The text editor does not put any constraints when writ-"g Or even distant areas. Animation transitions could be
ing the scripts, which means it does not introdpeema- used between levels, or just in a given direction. Empty

ture commitments — we do not have to write a part of ar€as may or may not be allowed, and there could even
the script before any other parts and it is easy to changB€ & complicated mesh of transitions between the nodes.
anything we have written before, although we might have! NiS means we can create a multitude of different scripts
to worry about hidden dependencies. just by changing a few rules regarding how animations are
There are several helper tools in a text editor that helgtonnected together. Since the 2D plane allows for so many
achieveabstraction. Examples include regular expres- differentways of specifying a change between animations,
sions or the replace command. These fit within the contextt Will be up to the developers to state how they want the

of manipulating words or sentences, but they fail to makeansitions to function.
the scripts more understandable. To make these transitions there needs to be one or sev-

Although a text editor will get the job done, and there €ral conditions that tells us when a change can happen.
are tools in the editor that can simplify some of the scriptAnimations often change when we change the direction of
creation, there are many problems which makes it cum@Ur game characters. The lines can therefore be used to
bersome. Green (1996) argue that something that is hardft the constraints for when a change happens or which
in one environment may be easier in another. We want t@nimations are to be played in a given direction. The most
move this script creation to software that will reduce the®bvious way would be to store the angles of the lines and

problems with text, while keeping the power of the nota-USe those values to specify the different directions that can
tion. ' be achieved. Of course, other (non-numeric) values could

be used as well, likéeft orright , if that is what the
game engine needs to read.
3 Using spacial arrangement of nodes to create ani- The circle’s radius value could also be used as a vari-
mation scripts able and constraint for when we need to go a step up or
down in a given direction (changing speed). The variable
Character animations often have a direction and a speedpuld be represented as a minimum and maximum value
for example, a person walking to the left or running for- by retrieving the radius value from the two circles closest
wards. Using a 2D plane (see Figile we can use a pat- to the animation node. For example, when an animation
tern of lines going from the centre and outwards to divideshould change from running to walking we could look at
areas into directions, and circles to further divide these arthe value of the circle between these two nodes and decide
eas into different levels of actions in a given direction. Inif we should change an animation based on the speed we
other words we are using a vector from origin to a point tocurrently have in the game.
define the speed and direction of an object. The other variables for each animation can also play
Each of these regions consist of an animation and it&n integral part, as these often will give additional con-
corresponding variables and conditions. The variables arstraints for when a transition between animations can hap-
used to store facts about an animation that a game empen. We therefore need a way of specifying how options
gine needs to know in order to process the files like theaffect the conditions. As mentioned before, since condi-



& Animation Script Uity SEx]

tions can have such diverse structures depending on thse e =
script, the best approach would be to use a selection mod '
that tells whether an option should be used in a condition

Although the layout looks only suitable for scripts that
deal with changing directions and moving at different e e | e
speeds, it can be easily modified to fit a large variety of
other animations, as the structure of these scripts are oftg
quite similar. For example, the circles could be different
modes of firing a weapon in a different direction, or we |
could use it for a car to specify which animations to play
when a car turns or changes gears.

A tool implementing these ideas should achieve &
higher degree of visibility and a lower level of viscosity
and error-proneness since it is easier to see how each p{
of the script connects to each other, and many errors ca
be avoided. The cost comes as a higher level of abstrag
tion, although we believe that the abstractions introduce
will not add to the complexity of the task — the layout
should make it easier for users to see how the animations
are tied together and where each animation node is sup-
posed to be.

prington Ve Debuaome il e
syt oDy S|

Cpton Harme_ Option Valoe
Edssied T

Asacgen | [_oeete opten
B Corvttins that wi sty or tsnstions gog FROM i srirstion

& MAK_SPRNT_TWE =50

Figure 3: Main screen of the ASU tool

also the possibility of adding global options that will ap-
4 The Animation Scripting Utility Tool ply for all animations, saving time having to add the same
variable to every area. Global options which can then be

The Animation Scripting Utility (ASU) tool is a prototype overridden at each area.
being developed for a local computer game company in  After having added all necessary animations and op-
New Zealand. The animators there have been creatintions, ASU can create an animation script by first extract-
their animation scripts by hand in text editors and wereing the animation details and its variables and adding this
looking for some kind of software that could simplify the to the script as an animation node. Next, ASU adds the
process of creating these scripts. This tool takes advantadeansition details between neighbours. To fit with the game
of many of the key points discussed in the previous sectiomompany’s scripting specifications, neighbours are defined
to help with that process. It is still more constrained thanas a non-empty area either a level above or below an ani-
what has been described in the previous sections, as mamyation in a given direction.
of the ideas were not implemented due to time constraints. We allow areas to be empty, in which case a neighbour
The tool will most likely be redesigned and include ad- will be the next closest area that contains an animation.
ditional content by them to better fit their own standardsAgain, this is to fit with the scripting requirements of the
after they have reviewed it. game company, but this is likely true for many other ani-

The tool draws upon programming by demonstrationmations as well. Since we always have an equal number
principles (PBD) (Halbert 1984, Myers 1986, Wolber of areas in all directions, we might end up with surplus
1997) as we are trying to use an interactive graphical inareas that can not be used. The only animation node that
terface to construct code. However, the animations in oudoes not follow these constraints, is the root node.
context have already been created by professional 3D an- The root node is the centre of the circles and lines and
imators. The task we are trying to solve is not creatingis not represented on the plane as its own area, as it is
the animations, but, rather, providing an efficient and easyot an animation, but rather a common centre that all an-
mechanism to sequence different animations dependingnations can go to and from and is a point of entry for
on game variables like character speed and movement drieading a script. Being a special case, the root node is
rection. added under an option screen where its variables can be

The tool was created using Java and Java2D for graptspecified, and we can also choose whether a root node
ics. It uses a graphical plane where circles and lines cashould be included at all, as not all scripts will necessarily
be added and manipulated by a user to specify the numbérave one. The root panel could also include an idle anima-
of directions and levels that should be added. The linesion to be played if the game character is just waiting, but
store an angle that can be displayed as degrees using ¢ie idle animation is not included by default as there may
ther [0-360] or [(-180)-180]. This angle can then be usedbe many different idle animations to play, which means a
as a constraint or variable in the scripts. The circles storescript for these transitions should be instead created indi-
the radius value which can be used as a variable in animaddually first, and then combined with other scripts.
tion nodes or used in a transition condition. A scale value The script, when produced, can be displayed in a text
can also be applied so that very small values can used favindow for further analysis or it can be saved to a file
the circle’s radius whilst still being able to see and manip-which can then be used with the game engine. Alterna-
ulate the circles on the graphical plane. Changing valuetively, the contents on the drawing plane can be saved to a
is as easy as selecting a circle or line and moving it to thdile as well for further processing at a later stage.
desired position. For more fine-grained control, the value
can also be supplied in a text field. o .

The areas Ft))re)tween the lines and circles are used © Usability Analysis
store animations files and its variables. When a user click o . .
on any area, they are presented with a table that shows tt?é(e performed a usability evaluation of ASU using four
animations currently in that area. To help distinguish be-University students.  The analysis consisted of three
tween areas that contain animations and those which gghases. In the first phase, the evaluators used the tool
not, a small circle is drawn to show which areas contain'€€ly; trying different functions, reading through the user
an animation. These animations store the name, debyg@nual, and asking questions. In the last two phases par-
info and the animation file name. Animation file names ciPants created a complete animation script by following
can be written in the text field or they can be supplied by2 set of instructions. The instructions to create the script
browsing through a file menu. Whenever an animation ig" the second phase were more detailed than in the third
selected, another table is presented where variables can B82S€- . . .
added or changed to the selected animation node. There is 1€ Positive the participants quickly found a good



work pattern and learned how the tool worked and howdifficult and repetitive tasks to a more graphic oriented in-
the animation nodes were linked together on the graphicakrface needs to take several things into consideration. The
plane. None of the evaluators had any animation scriptingoftware needs to make sure the job is simplified, and that
experience which shows that the interface has been helpftihe interface is understandable for the users as well as pro-
— it allowed the evaluators to create simple scripts with-viding the level of detail that is needed for a script.
out having to know the details and structure of the finished Focusing on the domain of character animations, we
script file. have come up with a general scheme of how to create these
The evaluation found several issues that were resolvedscripts. We built and evaluated a tool using these ideas.
most of these were minor bugs. The two main issue<reating animation scripts by simulating a region of di-
the evaluators had were moving between selecting valuections and movements will make the task easier, even for
from the animation table and the graphical plane, and olgbeople who have little experience with scripting, since the
values not automatically being overwritten. This was fixedenvironment should feel more natural to them and it gives
by setting the focus on the animation table cells and maka better overview of the relationships between animations.
ing sure that values would be overwritten instead of ap-Variables and constraints can be added individually to an
pended. A third issue was the lack of a copy function foranimation or as a global value that affects all animations.
areas or not being able to select several animations at ondehe sample scripts we had showed that over half the con-
for quick editing. This would take longer to implement tent was transition data, meaning, on average, users need
and was left for future work. to do half as much work when using ASU.

6 Future Work References

There are several features we would like to implement fofESA (2005), ‘Esa top 10 industry factsiitp://www.
the ASU tool which were not implemented due to time theesa.com/facts/top_10_facts.php
constraints. Since the process of adding new animation . - .
can be cumbersome we would like to have a copy functioné reerr:{ e-rl;'si(olr?sg EZérﬁQV\I/gtrqull\Jﬂclg?&]vtl%rE]s% é: (?gl\r/lllltlg/,i Di-
that makes it easy to copy contents from one area to the Monselice. Ital , P '
other so that similar animations can be constructed more aly.

quickly. Preferably a drag and drop function that allowsGreen, T. (2000), Instructions and Descriptions: some

us to copy an area’s contents to another. _ cognitive aspects of programming and similar activ-
Two important features that we would like to see im- ities, in ‘AVI Proceedings’, AVI.

plemented are support for multiple animations and extend-
ing the graphics plane for 3D support. This will generaliseHalbert, D. (1984), Programming by Example, PhD the-
our tool enough to allow for more complicated character sis, Department of Electrical Engineering and Com-
animation scripts, as well as other domains of animation puter Science, University of California, Berkely,
scripts that previously would not fit with our model. By California.

allowing more than one animation per area, a different an- L
imation can be selected during a transition based on eikerlow, I. (2004), The Art of 3D Computer Animations
ther defined constraints, or even chosen randomly. For  and Effectsthird edn, Wiley.

example, whenever we want our game character to kic wfi ; ;

it might start as a standard kick animation and then delfM yerks)g/BE.)f;n(qpoISGgha/ |Fs)Lr1§£IJgr;g{/?srngzggﬁg’;?g’&a%r%%g_
pending on where we want him to kick the animation will omy’, CHI Proceedingp. 59-66

play two different animations. The first animation might ' ' '
just show our character getting the leg off the ground; butwikipedia  (2005), ‘Video game developers’,

depending on whether we want to kick high or low it will http://en.wikipedia.org/wiki/
play a different animation. Video_game_developer

. Williams, D. (2002), ‘Structure and Competition in the
7 Conclusion U.S. Home Video Game IndustryThe International

. N . o . Journal on Media Managemend$l), 41-54.
Creating animation scripts can be a difficult and time con-
suming task. The CD usability analysis shows that text edWolber, D. (1997), ‘Paviov: An Interface Builder for
itors are not the best tools for creating animation scripts, Designing Animated InterfacesTransactions on
which means we have to have alternate software that can ~ Computer-Human Interactiof(4), 347—386.
handle the task more effectively (Green 2000). Moving
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