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D espite the many revolutionary advancements in
video game technology, the basic interface

between the human and the gaming system has
received relatively little attention. Over the past three
decades, video games have been an important driving
force for the advancement of real-time computer graph-
ics, sound, and, more recently, artificial intelligence.
For example, with each new generation of console
game hardware, the graphics and sound provide
greater realism and the AI is more formidable.
Unfortunately, the same arguments cannot be made
when it comes to the advancement of user interaction
and gameplay. In fact, the interfaces in today•s games
have become increasingly complex and dif“cult to use
given the myriad of buttons and analog controllers on
today•s gamepads. Thus, potential impacts for improv-
ing the gaming experience for both serious and casual
users exist through research into better gameplay and
interaction techniques.

Three-dimensional user interfaces are one technolo-
gy class that can bridge the divide between gameplay
and natural human expression.1 For reasons of conve-
nience and deployment, commercial video game sys-
tems often have arti“cially limited input devices, such
as a keyboard and mouse or the standard gamepad.
Given that many of today•s games call for interaction in
3D worlds, such 2D input devices don•t appear to be an
optimal choice. However, there is a movement toward
3D input devices for gaming, spearheaded by devices
such as Nintendo•s Wii console and Sony•s EyeToy cam-
era. The Wii, in particular, explores a different form of
input„the system tracks the acceleration of the con-



distance, to each user input segment, resulting in a
sequence of recognized shapes.

The language of the magical symbols in the game has
a verb…adverb grammar: the game reacts with a simple
spell when the user draws a single verb symbol repre-
senting some general type of spell (like a weapon
enhancement spell, or explosion spell), and a more com-
plex spell when the user appends extra symbols (that is,
adverbs) to it. We were careful to keep the general effect
of the adverb symbols consistent, to encourage the user
to “gure out new combinations experimentally.

Some spells have immediate effects in the game. For
example, one spell damages all the nearby enemies.
Other spells have more persistent effects, such as the
multishot spell (see Figure 5), which split the arrows into
three (or seven, if you append the correct adverb sym-
bol) new arrows. To achieve persistence of some spell
effects and to add strategy, the drawing the user makes
to cast the spell is left in the game world for a short peri-
od of time, and is activated through collisions. Returning
to the multishot example, the symbols used to cast the
multishot spell remain in the air for about 15 seconds,
and whenever it is hit by an arrow, it removes that arrow
and adds three more in its place, each with a slightly dif-
ferent trajectory. Another spell, the inferno spell, also
leaves its drawing in the game world for a few seconds.
When the sword pierces the drawing in 3D space, a short
spurt of triangles that explode and damage enemies on
impact is “red along the sword•s direction.

Results
We demonstrated Swordplay at Brown University•s

Arcade Day in May 2006. During the exhibition, approx-
imately 50 people unfamiliar with the game interacted
with the system. We observed how the users felt about
their overall experience, speci“cally which parts of the
game they did or didn•t enjoy, and how quickly or easi-
ly users adapted to the control schemes. The sword and
shield were the simplest parts of the interface to under-
stand. Especially noteworthy was how quickly users

understood this metaphor. However, user interaction
with the bow and arrow was not as simple to learn.
Some users were initially confused and needed a visual
demonstration before understanding our instructions.
However, no one took longer than two or three tries to
grasp the function of the bow and arrow. Once players
understood it, it received highly positive reactions, with
one user exclaiming •I feel like Legolas!Ž

Users had no dif“culty switching between sword and
shield and bow and arrow modes. Users were often
pleasantly surprised by how their movements would
change weapons without pressing any buttons. They
laughed or •wowedŽ in surprise when they brought their
arms from behind their backs to see themselves holding
different weapons.

Spell casting had mixed results. While players quick-
ly understood how to cast spells, only a few users actu-
ally memorized the spells and used them regularly. This
result was likely due to user inexperience with our sym-
bol vocabulary, since we did not provide much in the
way of verbal or visual demonstration. We are inclined
to believe a proper introduction to the symbol vocabu-
lary, similar to Harmonix•s Antigrav: EyeToy game,
would allow the user to cast spells ”uently.

We were surprised with how positively our users react-
ed overall and with how friendly the game was toward
people who weren•t gamers or VR users. People who don•t
normally play video games or would consider themselves
at most to be casual gamers were able to understand the
game and controls within roughly “ve minutes.

Broader perspective
While a surround screen VR system is a deeply immer-

sive environment for a video game, it is not practical for
household use. The Nintendo Wii•s Wiimote will allow
next-generation games to use the same interaction tech-
niques as Swordplay. Since the Wii has a similar input
device as in our surround screen VR configuration, a
Swordplay version could be made for the Wii.

We originally intended Swordplay to use physical sim-
ulation (employing the open dynamics engine) to
increase physical plausibility and allow for emergent
behavior. Due to computational limitations and issues
with physical character control, we passed on the inte-
gration of physical simulation. With current advance-
ments in faster physical simulation and practical
character control, the integration of physics and physi-
cal avatars is on the horizon for Swordplay.3

Our spell recognition system was a good “rst attempt.
One immediate improvement that could be realized is
greater scalability in the number of symbols that can be
recognized. The spell recognition could also be
improved by modifying the core algorithms to handle
curved lines, analyze the drawing as a 3D “gure, and
allow for drawing of symbols in any direction (current-
ly users must draw at the front wall to simplify recogni-
tion). Although there is still a need for better symbol
recognition methods, the current system used in
Swordplay is functional for the casual gamer.

Swordplay demonstrates the potential for incorporat-
ing natural human movement into compelling games.
To realize the full potential of gaming, innovation should
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5 A player casts the multishot spell by drawing in the
air with his sword. Once this spell is cast, the player can
switch to the bow and arrow, and Þre multiple arrows
simultaneously.
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occur at the level of interfaces in addition to graphics
and sound. Swordplay has taken one step toward
innovation in this direction through the use of 3D user
interfaces. �
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