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ABSTRACT

This project presents a sport of the pastising current technologies to recreate the experience of jousting
for visitors to the Higgins Armory Museum. Through collaboration witmuseum staff, intensive historical
research, and a rigorous, iterative softwee development cycle, the project team developed a jousting
simulation using technologies that incorporated Java, Flash, TCP/IP sockets, Bluetooth and XML.
Nintendo® Wii remotes, embedded in a lance stub and to horse reins, were also used to further siatel
realism in the userapplication interface.
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INTRODUCTION

THEJUST

The scene stands still as the caenders glare at each other, separated bya distance shy of a hundred yards
The crowd grows restless as the final adjustmentsra made to each knight's mount. Suddenly, one of the
knights beginsto advance.In response to his rival's challengethe second knight commands his horse
forward. The horses gain speed as the distance between the two knights shrinise rhythmic galloping
drowning out the cheers and jeers from theanimated spectators With less than a dozen yardsemaining,
both knights drop their lances and brace for impact.The outcome of this joust lies in the horsemanship and

lancemastery of each knight,and perhaps a bit on the preference of Lady Luck.
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The scenarios that were painted just now are descriptive of lsighly celebrated sport of the pat, the joust.
Although tournaments existed long before the joustshortly after itsintroduction in the 11t century, it
became the main attraction osubsequenttournaments. There were many variations of the joust, each
with their own sets of rules and equipment. The most commontype involved two knights wielding lances,
charging at each other with the intent of shattering the own lance. Despite the numerous variations, all
had their roots in war training. As times of peace lowered the necessity of war training, the joust eveld
into a sport through the introduction of safety measure such as the tilt and rebated lances.



Accompanying the technical evolution of the joustvas the redirection of ambitions anddispositions. Wars
were infrequent, and there were few occasions more fitting for a knight to prove his worth than during
tournaments featuring the joust. Commoners, who formed the majority of the spectators, were also drawn
to tournaments, which provided a recess fronthe pains and monotony of everyday life However,
organization of jousts required significant funding and management, a responsibility that only the royalty
can carry out. As such, the joust became one of the first true popular culture items, bringinige royalty and

commoners together through entertainment.

Argent(Silver or White) -
Sincerity

Azure(Blue) - Loyalty

Heraldic Crest Designer (Virtual Jousting Simulators screleot)

Unfortunately, enthusiasm for the joust has faded for the most pariThere are still societies that regularly
host and participatein jousts, but the generapopulace isunable to indulge in this practice.Therefore, the
goal of thisproject teamwas to introduce the joust in a format that would be most convenient and exciting:
a simulation employing numerous innovativetechnologies.

THEMUSEUM

Due to the specificity of this topic, reliable information and artifacts are difficult to uncoverFortunately, a
local museumprovided the project group with sufficient guidance and resources to develop a simulation of
acceptablequality.



The Higgins Armory Museum, the interior designed in a Gothic castle style, carries a collection of arms and
armors from various ages. The majority of the collection stems from European origins, with over 3000
armors and components and 1000 weapas and accessories, but the museum also features collections of
African, Islamic, Indian, and Japanese origins. Aside from hosting a vast collection of arms and armors, the
museum also hosts numerous other features for audiences of all ages. Performarered demonstrations

are held regularly at the museum's auditorium. There is a special exhibition room where artifacts of a
specific theme are displayed. Finally, there is a quest gallery where children can dress up as knights,

explore exhibits that are gared toward them, or just relax with other children.

THEPROCESS

Worcester Polytechnic Institute's (WPI) Interactive Qualifying Project (IQP) introduces students to
problems that involve consideration of parameters beyond those found in typical textbookrpblems. It
requires the students to interact with the community of interest as they proceed to deliver solutions to
various problems. With this mindset at the onset of the project, the member of this project team set out to
the Higgins Armory Museum (HM) with one core objective: to determine the type of virtual exhibit that

would benefit the patrons of the museum most.

For the first term of the project, research in various areas was conducted. The four major areas of research
include: museum profile ard research materials, museum visitorship, design concepts, and technical
concepts. During this phase of the project, interviews and meetings were conducted with HAM staff in

order to brainstorm ideas for a virtual exhibit. Museum context and visitorshipesearch was done to get

an idea of the target audience and context for the exhibit. Design and technical research was done to gather
tools that will facilitate the completion of this project. By the end of the term, the list of potential exhibits

was narowed down to one: a jousting simulator.

The second term of this project was againpéit into four main branches: research on the historical context

of the joust, research on the mechanics of the joustetching out of interfaces and graphics to be used

the simulator, and development of an underlyig framework for the simulator. During this phase, Nintendo
Wii remotes were used to emulate the jousting lance movements and a simplistic form of horse control, and
an extensive graphics library was compéd from the ground up with the assistance of a student majoring in
Interactive Media and Game Development (IMGD) fulfilling an independent study program at WH.
storyboard drawing from the historical context research was drafted, and game mechanics waeredeled

after the research on the actual mechanics of the joust.

During the third term of the project, all four of the team members workean developing and testing the

simulator to a level of software maturity where it could be introduced to the publicln addition to the



continuous implementation of new functionality, the simulator was constantly revised and changed on a
weekly basis to better coincide with the derived game mechanics and historical accuracy. Ease of use and
ergonomics were also majorssues during the development process, causing the input device mechanisms

to be modified until they reached a point of acceptable usability.

THEPRODUCT

After two terms of research and development, the first beta version was completed. It consisted of sl
features including a historically accurate heraldry customizer, where the user would generate his own
heraldic crest that would be associated with his virtual avatar, a realme jousting simulator, which
allowed a user to joust against a computecontrolled enemy jouster using an actual jousting lance stub
with an embedded Nintendo Wii Remote and a simplistic form of horse control employing a second
Nintendo Wii Remote attached to horse reins, and a unique scoring system that was modeled after
authentic scoring systems of historical jousts. The full application was developed to be compatible with
standard personal computer setups using a keyboard and mouse as input devices, as well as more

advanced setups that include touch screens and projectors.




HISTORY OF THBDUST

The tournament of the Middle Ageg an event that evokes images of heroic knights, fair ladies, and above
all else, the joust. These events played an important role in everyone's lives. Ordinary citizens would
attend these tournamers as a way to get away from the daily struggle of life. Meanwhile, royalty would
use them to display the power of their kingdom through their knights. To the knights, and later on to some
princes, this was a way taelax and hone skills necessary for wa Like any sport, it underwent changes
until it reached its peak in the sixteenth century. Beginning as nothing more than a brawl, slowly rules
were created and the tournament became an organized affair. The joust, also known as the hastilude
(Barber & Barker, 1989, p. 3)got introduced to the tournament and became the main attraction. In many

respects, the tournament played a central role in the history of the middle ages.

THE ORIGINS OF THEOURNAMENT
Information about the early origins of the tournament is rare. Most of the information that still remains

comes from unreliable sources such as romances and novels. Due to this, no one can be sure of when the
first tournament was held nor does anyone knes when it officially became a sport. It is believed that the
first tournament were the horsemanship games between Louis the German and Charles the Bald in 842
(Barber & Barker, 1989) Since no earlier accounts of other tourn@ent-like games have been found, these
games are thus recognized as the first tournament that occurred. As a sport, evidence points to having its
roots in northern France during the end of the 11 century (Barber & Barker, 1989, p. 14) This idea is
reinforced by how many of the terms used for the tournament, such as "tourneamentum" and "tournoi”, are
French(Clephan, 1919, p. 1) Further evidence comes from information that in tté same area of France, a
new type of fighting style had been created. This new style of fighting allowed cavalry to keep their lances
after they had attacked the enemyBefore this, after attacking, most cavalry would be defenseless as their
lances wouldbe destroyed on impact with the opponent. While this advantage was useful, it was balanced
by the disadvantage of requiring a lot of training in order to execute it effectively. The tournament was the

method developed to provide the necessary training.

The earliest tournaments were primitive affairs. More akin to an actual battle than a formal event,
tournaments often occurred between townships and did not contain jousts. This resulted the common
practice of naming the tournament after the two townsips that were participating in it. There were no

rules during these fights and even if there were, no one was around to enforce them. Due to this, dirty
tactics were common during tournaments. Another disadvantage to this style of tournament was that
participants rarely cared about the area in which they were tourneying. This often resulted in the complete

destruction of the area the tournament occurred in, making the people that lived in the eareas where the



tournaments occurred hate them. Formal aras for tournaments were later established to prevent this

problem.

THE RISE OF THH OURNAMENT ANKDBJECTIONS
Between 1125 and 1130, tournaments started to pop up all around Europe. Due to the increasing

popularity, the Catholic Church took notice. Theyid not approve of this new sport. They viewed it as
brutal and bloodthirsty even as rules emerged and it became more civilized. To them, there was no
difference between a real battle and a tournamentln an attempt to stop people from participating, thg
threatened knights with excommunication and denial of Christian burial if they were killed in a

tournament. This threat was not strictly enforced however; there were times it was used on knights that
were killed during tournaments. Even though most krghts knew about the threat, many chose to ignore it.
In the event that it was enforced, the family would plead with the church to get their dead family member a
proper burial. Any reasonable excuse the family could think of would be used. For example tlead

knight had rejected the tournament before his death. The church would usually then provide the Christian

burial as long as the rest of the family swore never to participate in tournaments again.

As the tournament underwent changes during thd170's, it gained attention from another groupz writers.
They would often include the tournament inside of the romances and novels they wrote for royal courts
they served. This resulted in the tournament taking a central role in chivalric literature. sithis trend
continued, the stories slowly leaked outside into the hands of ordinary citizens. Common people that heard
the stories got fascinated into wanting to go and see a tournament to compare it to what they had heard
about in the story, increasingheir popularity. By the end of the 12 century, the tournament had become

a major part of chivalrous mythology and part of knightly life(Barber & Barker, 1989) As more people

sought to attend the tournaments, spectatorsii slowly became an important aspect of the tournament.

In England, the tournament first appeared during the reign of King Stephen. Stephen, who reigned between
1135 and 1154, had a very weak government compared to his predecessors. During the reigns erfiry |

and Henry I, the tournament had been banne(Barber & Barker, 1989) This forced those that wanted to
participate in a tournament to go overseas to France. When Stephen took control of the government, he
had little control of the government and no true power.This allowed knights to have tournaments in

England despite the government ban. The first casualty in these tournaments was Hugh Mortimer of
Worcester. The bans against the tournament would continue until Edwa | decided to revoke the ban and

place tournament organization under the government's control.

Edward | enacted a law in 1194 that gave the government control over the tournament. His primary goal in
doing this was to make money. His government was hiag financial problems and he saw this as an easy
way to raise a large amount of funds. To help make it so he could have as many people as possible
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participate, the fee to participate was based on your rank in society. The higher ranking you were, the
higher the cost became. In order to regulate tournaments better, he created fiplaces for them to

officially occur and banned them from occurring anywhere els€Clephan, 1919) This prevented people
from avoiding paying thenecessary fees. This new regulation allowed the tournament to flourish inside of

England.

WILLIAM MARSHAL
A jouster that gained fame for his unique method of tourneying was William Marshal. He patrticipated in
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Normally, anyone not of noble birth was prohibited from participating in the tournament. However, this

rule was not enforced as much in England as it was in France and Germany thus allowing William to
participate. Unlike most knights, he treated the tournament as a business. He was in it to win and acquire
more gear so he could continue to be in tournaments. Through jousting, William was also able to raise his
social status. Unlike other ways of dointhis, the tournament did not have a social stigma attached to it. His
skill at the joust was held in high enough regard that he had other kings offering to pay him if he jousted for

them. Despite these offers, he continued to stay loyal to his king Heni |

JOUSTINAEQUIPMENT AND THPLAYINGHELD
The equipment used for the tournament originally was the same as the gear used on the battlefield. Of the

implements used, the most basic piece of equipment was the lance. Originally, the lance was nothing excep

a piece of straight, smooth wood that was pointed at the end. It could be made out of any type of wood but
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battlefield armor, which was a chainmail shirt. It was not until the beginning of the 18century that plate

armor started to be used for jousting. Horses themselves were not armored uhthe third quarter of the

13th century, but trappings for the horse were common earlie(Clephan, 1919)

The 14h century brought specialization to jousting equipment. The first mention of armor created

specifically for jouding was made in 1391 by Sir Bartholomew BurghersfCripps-Day, 1918, p. 49) This

armor would be more protective than battlefield armor. Unfortunately it would also hamper movement

much more than battlefield armor would. This was not an issue for armor made just for the joust as

movement was not a major ability needed to joust. By 1330, jousters no longer were using just blunted

lances. Instead, lances were tipped with coronals, blunt metal tips used to increase saf&gields were
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with their heraldry on them and made sure that their horse had similar trappings. Their belts would also be

elaborately decorated(Clephan, 1919, p. 29) The lances would sometimes have pieces of cloth tied to the

11
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knight for luck. This image of a fuy armored knight and horse with flowing surcoats is what most modern

people think of when they think of a knight at a tournament.

The jousting arena itself underwent changes as the tournament evolved. The first jousting arenas had few
defined boundaries and were often just an open field. Over time, official areas for the joust were created.
This was in part due to the increased preparation and buildings that were becoming necessary. Spectator
seating, galleries for the lords and ladies, and feasting halleere some of the necessary buildings and these
would be expensive to continuously rebuild. The ground would have a thick layer of sand and tanning
refuse to soften the fall of knights if they were dismounted. To protect the spectators, the enclosure foeth
jousting arena would be a double row of palisading that would be high enough to prevent horses from
jumping over it and into the audience. A barrier, called a tilt, was added between the two jousters in the
1400s to prevent the horses from colliding intoeach other when the knights were charging at each other
(Clephan, 1919, p. 39)

TRAINING FOR THBOUST
In order to train for the joust, there were two earlier games that were used. These games were the quintain

and running at the ring. Each focused on improving skills the knight needed in order to win a tournament.
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discarding broken lances properly. This game hadxested long before the joust and because of the
significantly reduced amount of danger involved, more people where able to play. The objective would be
to hit the target, which would usually be either a post or a stuffed doll with a shield. More advancedvices
actually would punish the player if they did not hit the target correctly to train them not to repeat the bad

habit. This game remained popular until the 17 century.

Running at the ring was a later sport that was created to perfect other essentjalisting skills. The
objective of this game was to run at rings and grab them onto the end of the lance. This helped the knight
practice their precision with hitting targets. The ability to aim accurately was an important skill as it

allowed a knight to lreak their lance on the target easier, which meant they were able to get more points.

THEJOUST IN THEL4™ CENTURY
The 14h century was a period of evolution for the joust and the tournament. The transition from chain mail

to plate armor that began in thel3t century was complete by the end of the century. The tournament, and
thus the joust, was having its view within society change. It was becoming a way to celebrate or greet

important government officials into a town. Royalty would have a tournament tcommemorate any special

event such as a coronation or wedding. These types of tournaments were often announced well in advance,

12

AEI



allowing any foreign knights ample time to com&Clephan, 1919, p. 24) The tournament hacbegun its

transformation into an event in which pageantry took on an ever increasing role.

SETTING UP AAOURNAMENT
There was a standard procedure on how to announce, set up, and run a tournament. It would begin with a

herald from the opposing side comindo inform the opponents of the challenge. The heralds were selected
for this job since if the opposing countries were not on friendly terms, the herald would be able to deliver

the message without issue. It was common procedure not to attack heralds so thilaey could relay

messages. If they accepted the challenge, the details such as the time and location would be discussed and
agreed to(Cripps-Day, 1918) With this information, it was possible to announce the upcoming

tournament to other countries so that their knights would be able to come and participate in the

tournament if they wished. On the arrival day, the knights and their escorts would come to the tournament

grounds.

The day after arrival was a day of preparation. Kights would need to line up their helmets on a special

location, usually named the hotel, so that the judges and ladies could examine them. This gave the judges

and ladies time to decide if the knights would be allowed to participate in the tournament. Kgints would

be expelled from the tournament for a variety of reasons, the most common being that the knight was not
chivalrous. The third day of the tournament began with the swearing in of the knights and the choosing of
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chef de mercy(Cripps-Day, 1918) When this lance was used to touch another knight, no other attacks

could occur on that knight.

The fourth day brought the actal jousting. Jousting would often start at about noon time. This was due to

the large amount of time it took for knights to put on their armor and prepare everything for the upcoming
joust. After all the knights were ready, they would go to the lists wherihey would joust against their

assigned partners or those knights that they had challenged earlier. By doing well, they would gain fame
and recognition from their lords and ladies. After all of the jousting was finished and a winner determined,

a feast would be put on by the sponsoring lords. During the feast, prizes would be given out to the knights
that had done well in the tournament. Prices were often expensive and extravagant items such as rare gems
or gold items made by highly skilled craftsmar{Cripps-Day, 1918) The day after the feast, everyone would

head back to their homelands.

While this procedure seems simple, it does not express the high price tag that came with tournaments.
Holding a tournament became a way foyoung princes to show off their wealth and power. However, many
of these tournaments failed to produce the results that they were after. Many of them did not have any

foreign knights attend them, meant that only local knights were participants. This causedlack of
13



spectatorship since the tournament itself would be anticlimactic. One of the reasons for the high price tag
was the large amount of preparation necessary to run a tournament. If a tournament was not properly

planned for, major issues could erupt

An example of a tournament that was poorly planned became an event known as Black Shrove Tuesday
(Barber & Barker, 1989, p. 61) In 1376 in the town of Basle, Germany, a tournament was held that did not
have the prope planning. During this time, tournaments were illegal in Germany but with the proper
preparation, it was possible to put them on safely without worrying about the law. Proper preparation
meant ensuring the jousting schedule was well organized, extra guadvere hired for security, and the
safety of the spectators was considered. During this tournament, none of these things had happened. The
tournament was poorly marshaled. Horses were running into the crowds. Discarded lances from the
jousters were landing inside of the spectator area causing injury to the spectators. As the number of issues
mounted, the townspeople and spectators were unable to contain their rage and attacked the nobles that
were running the tournament. This resulted in the death of a fewf the nobles and the town falling into
anarchy for a few days. In the end, the town ended up suffering more due to the outbreak. They got
condemned by Leopold of Austria and had to sue for peace. This example demonstrates some of the
consequences of a [ily planned tournament. Without proper planning, chaos would occur and result in a
catastrophic event for the participants and the hosting lords.

INDIVIDUALCHALLENGES
While pageants and large scale tournaments were becoming the norm for royalty to holshadher form of

challenge was rising. This type of challenge was a duel that consisted of three parts. The three most
common parts were jousting, battleaxe swings, and dagger swings. Each participant would be given a
certain number of swings to injury or kil their opponent. The number of swings with the battleaxe and

dagger would be the same as the number of passes with the lance. Usually duelers would have three uses of
each weapon. As the century progressed, higher numbers became common. Near the erdeoi 4th

century, five had become the most common number of swings, though sometimes 10 or 20 attacks of each

were used(Clephan, 1919)

Some famous examples of this type of challenge are seen during theh téntury. Before the walls of

Rennes in 1357, Bertrand du Guesclin and Sir Nicholas Dagworth participated in this type of d(@lephan,
1919). The duel ended with no clear winner and neither party ended up getting hurt. Anoér example

would be from France. Shortly before the death of King Charles V in 1380, Frenchman Gauvain Micaille and
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thigh during their jousting. However, as the blow occurred during jousting, it was considered dishonorable.

14



Cator managed to explain his lack of chivalry by stating that his horse had gone out of control and that he

had been unable to aim properly. This reasoning was accepted and no furthesue was raised about it.

DE BoucICAUT
The jouster of the 14" century that everyone wanted to mimic was the Frenchman Jean Le Maingre, also

known as De Boucicaut. He gained his fame by extending a challenge to all knights that he would joust
against all comers for 30 days straigh{Clephan 1919). The opposing knight had the choice between using
blunted lance tips or pointed tips by banging on the correct gong that had been sent up outside of the list. If
a knight that came to challenge him did not have the proper equipment, he providéite challenger with

the necessary equipment so they could joust. The list itself was highly decorated to show off his wealth and
power. After each joust, he attempted to get a small break in order to recover from the previous battle.
These breaks were shdrand few however as there were many knights that wished to challenge him. After
the end of the 30 day challenge, he had managed to win against all comers, demonstrating his strength and

power as a jouster.

15™ CENTURY
During the 15h century, the tournament and joust underwent more changes. New technologies and

improved armor specialization further reduced the risk of injury that was associated with jousting. Rules
were more firmly established and strictly adhered to in order to make the tournament safend orderly. In
addition, pageantry was becoming an increasingly important part of the tournament. While the eyes of the
spectators were still primarily on the joust, the amount of ritual and decoration that was included was
increasing. Any time royal offi¢als came into town, a tournament was held in order to greet them. This
further advanced the idea of the tournament being a type of party instead of a demonstration of fighting.
The melee, which was once a common practice at tournaments, had been all Hirhimated at this time.
Many saw it relying too much on chance instead of individual skill. This century is the last century in which

the joust and the tournament were vital aspects of life for many.

The form of jousting that was most common during the 16 century was the Kolbenturnier or baston
course(Clephan, 1919, p. 41) The main objective of this type of jousting was not to injure the opponent.
Instead, the riders were attempting to hit the crest off the helmet adhe opponent. The more times a knight
managed to hit the crest off, the more points they scored. The weapon that was used was called the kolben,
which was a heavy polgonallycut baton or mace that was crafted from hard wood and 80 centimeters long
(Clephan, 1919, p. 42) Since the target of the game was located on the head, helmets were heavily padded

and armored in order to prevent injuries.

The development of the tilt during the 1% century was an important additionto the jousting field. The tilt
was a wooden barrier that was placed between the two jousters which prevented the horses from hitting
15



each other and prevented the jousters from hitting each other head on with the lances. These two points

further reduced the risk associated with jousting. By preventing the horses from seeing each other, it gave

OEA ETECEOOS8 COAAOAO Al T O6OIT 1T OAO OEAi8 "U EEOOEIT C
armor was greatly reduced since it would reflect off th@pponent easier. Despite the increased safety the

tilt brought to jousting, there were some that did not approve of the tilt. These objectors thought that by
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preferred the old style of jousting where sharptipped lances were used and padding was placed on the

front of the horses to reduce the impact in the event that they crashed into each other. They also disliked

the cantle as it made it harder to unhose an opponent. They felt that this was another item that was taking

away the soul of jousting. While there where knights from all around Europe that liked this hard core form

of jousting, it was especially popular in Germany.

Armor also advanced technoloally during the 15t century in order to provide more protection to the

participants of the joust. Areas that were usually hit during the joust were reinforced with additional

plating to provide greater protection. In addition, since most attacks hitthé A /£O0 OEAA 1T £ A ET EC
left side of the armor was made thicker than the right side. The vamplate was also enlarged to provide

increased protection. An issue with all this new armor was that it was making it impossible for the knight to

move araund in his armor. This lack of mobility could prove to be either a disadvantage or an advantage.

While it was hard to get around, it made it easier to aim with the lance as that was the only part you could

move. Overall, the advances to the armor in thiseatury made it so when properly used, there was little

risk of injury to the participants.

DOWNFALL OF THEOUST
The downfall of the joust began in the 18 century. There are many reasons thaittributed to this downfall,

though the most common one is theise of firearms. While this did play a role in the downfall of the joust, it
was not the only factor. The increasing effectiveness of firearms was making plate armor much less
effective. Firearms were able to break through the armor rendering the protein that it used to give
ineffective. An armored knight was similarto a tank. A ground solider hadew options for destroying a tank
with just a gun. However, when given a rocket launcher, the tank suddenly does not provide the protection
it used to. Thearmored knight also had a lack of mobility due to the restrictiveness of the armor. As tactics

changed and the protection that armor gave became obsolete, the use of knights started to be discontinued.

As stated above, changing tactics were another reastrat uses of the knight were decliningMobility was
becoming a vital part of any strategist§plans to win a battle during a war. This presented a problem as
wartime tactics changed to rely more on mobilitythan online battles. Knights in armor were notvery

mobile and could not be deployed quicklyThey required people to dress them in their armor, prepare their
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horses, and undress them after the battle. This amount of setup time was raailable with the new
emerging type of warfare. Quick movement onthe battlefield was also impossible as armor by nature was
hampering to the movement of the knight. As warfare moved towards increased mobilitghe use of armor

continued to disappear.

Armor itself had another factor that was reducing its usagecost. Ceating a custom suitof armor that

would allow for maximum mobility and comfort was out of reach for most of societyeven in the Middle
Ages, only the rich were able to afford plate armoil.o help reduce the cost of armor, mass produced pieces
were created. However, this type of armor rarely fit well and caused discomfort when marching to battle.
Many soldiers threw these pieces of armor onto the side of the road despite the consequences because it
was just too uncomfortable to wearThey knew it offered little protection and was not worth the

discomfort. As fewerpeople ownedor usedarmor, less people were able to participate in the jousts plate

armor was a necessity

The last piece of the puzzle that were bringing down the jouswere the loss of the values that surrounded

the joust andthe lack of royalparticipation. The joust slowlymoved away from a fight between two highly

skilled warriors to more of a theatrical performance. Chivalry, which was a major part of the tournaent,
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funding for these expensive events, stopg participating after Henry 1l of France died while jousting in

1559. He had forgotten to lower his visor, which was a common mistake. However, the person he was

jousting against, the Constable of France, did not lower his broken spear in time. With hisor up, the

broken spear was able to hit his face and kill him. Without funding, it was much harder to hold

tournaments.

THEJOUST A9 HEATER
Perhaps the best demonstration of how the joust was changing was its degradation into a theater show. It

might be expected that this would occur as the tournament had pageantry and decoration taking greater
significance in the tournament over the joust as the M century progressed. Tournaments were beginning
to only include jousts as a formality, not because it véathe main source of attentionBy making the joust

into a theater show, the last remnants of the original joust had disappeared.

An example of the joust being used as theater was seen at the tournament at TeongfiAmore (Barber &
Barker, 1989). Each of the battles had been prearranged to ensure that the correct people would get to the
final round. The joust at this tournament can definitelyoe classified agheater when it becomes known

that on top of these prearranged fightsthey also included a storylingo make it more interesting This

makes it have absolutely no resemblance to the original tournamenthvere knights would try their best in
17



order to win and the outcomes of tournaments were never guaranteed and predestinetiaving the joust

turn into an item for theater demonstrates how far the joust had fallen.

MODERNATTEMPTS TAREVITALIZE THEDOUST
Yearsafter the tournament ceased to existhere were some modern attempts to revitalize it. The people

that sought to bringback the tournament wanted to show the old gloy and values that existed in
tournaments. After the slaughter seen in the world wars, chivalry and honor in battle were ideals that
seemed to have disappeared. By bringing back theurnament from extinction, theseold ideals could be

seen again as a stark difference to the impersonality of modern warfare.

The first attempt to bring back the tournament occurred in Ayrshire inL839 (Clephan, 1919) Known as

the Eglington tournament it encountered many problems when it tried to get organizedviany people did

not see a reason for attempting to revive the tournament. It was an ancient practice that had no useful

AT 1 OAgdO ET OI AEAOU ET OEA pymnmndedd calleht@nd BeCebsarpiriOA D Ol
and run the tournament. Even withhis careful planning, the tournament was considered a failure. Thaay

the tournament was supposeo occur, rainfall ruined most of the pageantry and flooded the meal hall.

Although the tournament was run successfully a few days later, this did not overshadow the failure of the

first attempt. They had tried to mimic the historical details as closely as possible. This made the event have

little connection with the current audience. Anothertournament that was held about 60 years later that did

not push to have complete historical accuracy was more successful.

The tournament that was more successful was heldt Brussels in1905 (Clephan, 1919) They decided to

set this tournament to mimic the event when the joust was the most spectaculafo appeal to a modern

audience, theyadded more modern twists to it such as selling postcards. These changes allowed this

recreation to have much greater success than the Egliigi  O1 6 O1T Al AT 08 10 OEA pownr
fascination with the middle ages increased. This made these tournament recreations a much more

compelling event to attend.

In conclusion, the tournament played a vital role during the Middle Ages. It filled sesad niches such as
entertainment, celebration, and war skill practicefor knights. It also helped to advance technology as
jousters sought the best equipment to gain an edge in the tournament and to stay safer. Overall, the
tournament during its height promoted good values, includingespecting women, preserving the land you
traveled on, and treating others with respect. Even today in the 24 century, we emulate these events to
remember the values of this time. The tournamat will continue to fascinateand provide us with a means

of getting a glimpse of this time period.
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MECHANICS OF THIBUST

It is believed that medieval tournaments were inspired from the Roman Troy Games; these games were
essentially mock battles amongst various warriorgBlair, 1958, p. 156) Consequently, the earliest jousts
were fought using typical armors and weapons of the time; there were no special equipment designed for
safety so tournaments did not differ much from actual warfae (Blair, 1958, p. 156) Eventually, two broad
categories of jousts emerged: jousts of peace and jousts of war. Jousts of peace were fought using rebated
lances (sharp ends blunted), and the objective was to shattene lance or dismount the opponent. Jousts of

war were fought with real arms and armor, usually to the deatliBlair, 1958, p. 157)

Despite efforts to reduce the danger in jousting by including a barrier between jousteand using more
specialized arms and armor, jousting was still a dangerous sport. Many of the participants had several
years of apprenticeship or experience in actual warfaréBarber & Barker, 1989, p. 6) However, depite

the dangers of the jousts, there were always knights seeking fame and fortune. As a matter of fact, in the
15th century, individual challenges grew in popularity because they were one of the few ways where a new

knight could gain recognition(Barber & Barker, 1989, p. 107)

JOUSTSTYLES

Starting from the early 15" century, jousting was developing into a sport practiced for its own sake; it was
originally practiced for war training (Blair, 1958, p. 158) Stricter rules were devised and different styles
developed. Generally, there is very little information on jousting styles outside of Germany. This is because
15th century Germany was the location for jousting during its golde age(Barber & Barker, 1989, p. 62)
Although many types of jousts were practiced in Germany, each of these styles was basically a variation of
two main styles: the Gestech and the Scharfrennen. The differences betwdiese two styles stemmed

from the type of lance used and the objectives of the ruBlair, 1958, p. 160)

THEGESTECH
The Gestech was originally used to describe jousts fought with rebated lang@air, 1958, p. 160) In the

late 14th century, a special form of the Gestech, known as the Hohenzeuggestech, developed. Like the

Gestech, the main objective of this course was to splinter the lance. However, the ntbstinctive element

of this style stemmed from the saddle. For this style, the saddle was raised about 10 inches above the
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of the saddle was designed like a wooden shield to protect the knight from feet to waist, and two wooden

bars curved around his thighs to prevent him from being thrown ou(Blair, 1958, p. 161) The typical

equipment used for this style was field armor without the leg harness, a frog mouthed helm, and a small

shield covering the left side of the bodyBlair, 1958, p. 161)
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After c. 1450, the Hohenzeuggestech was replacbky the Gestech{Blair, 1958, p. 161) In addition to the

splintering of the Hohenzeuggestech, an additional objective was included: unhorsi{Blair, 1958, p. 161)

Compared to theHohenzeuggestech, the saddle of the Gestech was less elaborate; it was of normal size and
lacked the bars surrounding the thighs. Since the leg protection from the Hohenzeuggestech was lost, a

new defense known as the Stechsack was implemented,; this washickly padded bumper that hung
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161).

THE SCHARFRENNEN
In the Scharfrennen, the main objective was unhging, but points were also gained for splintering lances

(Blair, 1958, p. 162) The earliest reference to this style of joust by name was found in the Archduke
&OEAAOEAES O p 1 o Bl 1668 1p.A63D Eroni ilMstrédtidnk datihg before the end of the
15t century, it was suggested that the Scharfrennen was originally fought in a light hafmor, with a
sallet, bevor, and a rectangular shield covering the left sidd the body (Blair, 1958, p. 163) By c. 1480, a
special armor was designed for the Scharfrennen. This armor did not have leg harnesses, vambraces,
pauldrons or gauntlets; this was because the large Reetartsche and tremplate of the lance was

considered to be sufficient protection for the arms and hand@lair, 1958, p. 163)

RULES OF THRBOUST
There are various rules specific to different types of jousts. A few examples of rufeow:

RULES BYEDWARDIV IN 1466
An example of jousting rules follows. These rules were decided by Edward IV in 14@&ipps-Day, The

history of the tournament in England and in France, 1918)

A Each knight to run six coursesvith each other knight at slow canter.
A Points Scored
A Lance struck and broken between waist and bottom of helm ADD 1
A Lance struck and broken on helng ADD 2
A Lance struck and broken on shielq ADD 3
A Penalty Points
A Lance broken on saddle or below waist DEDUCT 1
Lance hitting barrier, first offensez DEDUCT 2
Lance hitting barrier, second offensg DEDUCT 3
Lance hitting barrier, third offensez FORFEIT PRIZE
+1T ECEO EEITEIC AAOAOOAOUBO EIT OOA 1 00C
discretion
A Lance striking horse forfeits prize
A Lance hitting barrier three times forfeits prize
A Prizes Awarded to

> > > > >
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Lance striking adversary out of his saddlg HIGHEST AWARD

Knight upsetting both man and horseg NEXT HIGHEST AWARD

+TECEO | Al A Bk thraekibds ONEXTOANARD

Knight who breaks most lanceg NEXT AWARD

A In atie the knight wins who ran the fairest course, gave the greatest number of lance strokes and

bore himself best.

> > > >

EQUIPMENT OF THEDUST

ARMOR OF THBUST
The following figure illustrates various equipment thatare used inthe joust.

LANCE OF THBOUST

History of the Lance
Early lances were very short; they measured roughly 6 feet and 6 inch@sdge & Paddock, 1988, p. 30)

The arrival of the 13h century brought increases in lance length; after this period, lances were rarely below
10 feet in length(Edge & Paddock, 1988, p. 30)The construction of the lance at this time consisted of one

piece of solid wood (usually ash) forming the shaft and a reduction in the head size with an increase in
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sharpness for penetration(Edge & Paddock, 1988, p. 46)By the 14 century, the average lance length
increased to 12 feet, and the lance was fitted with a vamplate and grapp@fdge & Paddock, 1988, p. 88)
As time passed, the lance became larger and heavier, and by the end of thie déntury, it became

unfeasible toincrease the size of the lance anymor@dge & Paddock, 1988, p. 146)

About the Lance
Although lance dimensions differ amongst individuals, there are some suggestions for general lance

dimensions (Anglo, 2000, p. 245) First off, the distance between the butt of the lance and the grip should
not exceed 15 inches; anything over 15 inches will cause difficulty in holding or raising the lang&nglo,

2000, p. 245) With respect to the grip, it should have a circumference around six and a half inctiaaglo,
2000, p. 245) As for the vamplate, it should be eight and a half inches in diameter, two and & ipalunds in
weight, and about four inches above the grip. If the vamplate is placed too high, the shoulder is exposed to
the opposing lance. Ifitis placed too close, the vamplate may touch the cuirass when making an encounter
and may get in the way ofhattering the lance(Anglo, 2000, p. 245) A final note is that in most

tournaments, lances were designed to be jointed or with a hollow interior in order to embellish shattering
(Edge & Paddock, 1988, p. 160)

HORSEEQUIPMENT
Horse equipment generally consists of three main components: saddle, bitting, and armor. War saddles
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rider and a cantle that encased the hips, to prevent the rider from being forcibly dismountdéiyland, 1998,
p. 6).

Bits in the medieval period were divided into two categors: shaffles and curbgHyland, 1998, p. 7)

Snaffles were milder on the horse than curbs, because they were jointed and acted on the tongue and bars

I £ OEA EI ®ipdhd 94, g 70 dite wider the mouthpiece, the less pressure the horse will feel at

any one point, and some even feature external branches to prevent the bit from being pulled through the

mouth (Hyland, 1998, p. 7) Due to the larshness of curbs on the horse, they were used with indirect

reining (Hyland, 1998, p. 7) Several use a double mouthpiece so metal was in contact with the roof of the

mouth from the front teeth to the molars(Hyland, 1998, p. 7) Horses were ridden loosegeined, and were
ATTAEOEITTAA O A 1117x OEA OEAAOCSO |1 @yanhdiio@dphs) OET AA

XKILLS OF THELUST

LANGE PLAY
The lance play demonstrated in tournaments of the medieval period differs from the lance play applied in
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horse is not as heavily armored as thader (Anglo, 2000, p. 229) Another difference, which does not
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apply to all styles of the joust, is the use of the tilt. Without a tilt, knights are able to pass much closer,
which means that lance attacks are moregmetrating and horse collisions are possibl¢Anglo, 2000, p.

227). However, with the introduction of the tilt, the angle of attack was increased, which led to a higher
probability of shattering the lance. One main dfierence lies in the innate differences in objective between
war and tournaments. In tournaments, emphasis was placed more on showiness than raw skill. Therefore,
in general, the appearance of the knights was much more impressive than their results irettournaments
(Anglo, 2000, p. 229)

Training with the Lance
Individuals seeking to participate in jousts begin lance training with a light lance on fogAnglo, 2000, p.

230). There is a gradual transition from light to heavy lance; this is to reduce the risk of injuri¢anglo,
2000, p. 231) After mastering the lance on foot, the beginner may then proceed to training with the lance
on horseback(Anglo, 2000, p. 231)

Using the Lance
There are many procedures to keep in mind when handling a lance. The lance is initially supported on the

thigh or in a pouch on the saddle bowAnglo, 2000, p. 235) After moving the lance from rest, it should be
lowered gradually (Anglo, 2000, p. 235) In holding the lance, the weight of the lance should be supported
in the palm of the hand and not the fingerg§Anglo, 2000, p. 230) Once the lance is in striking position, the
hand should be directed with the eyeand the eyes should remain open until contact is madénglo, 2000,
p. 231). Meanwhile, in striking position, the lance should not be gripped tightly, for that will result in
excess vibrations(Anglo, 2000, p. 235)

Factors Affecting Lance Play
Duarte outlines four main weaknesses that must be overcome in order to succeed in the joust: not being

able to see, lack of control of the lance, lack of control of the horse, and the laciwitifto win (Anglo, 2000,

p. 231). In each of these subcategories, he further illustrates specific scenarios.

There are several possible reasons that result in a knight not being able to see properly. Some knights do
not realize that their eyes are not open at the moment of impa¢fnglo, 2000, p. 231) Others are unable to
keep their eyes oper(Anglo, 2000, p. 231) A possible, but less commaoscenario is poor helm placement

or poor helm design(Anglo, 2000, p. 231)

In the lance control domain, the reasons for failure are more diverse. One possible scenario is that the
knight is not used to supporting theweight of tournament armor while handling the lance(Anglo, 2000, p.
231). Another possibility is that the lance is too heavy for the knight to control effectivefyAnglo, 2000, p.

231). A third option stems from lack of comfort in the saddle, caused by poor saddle constructi@mnglo,
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2000, p. 231) Afinal reason is a restless horse, usually resulting from poor horsemansitgnglo, 2000, p.
231).

Finally, the lack of will to win builds off of various psychological factors. These factors include fear,
inability to meet opponents in an encounter, and being overly anxious to engage the opponéAnglo,
2000, p. 231)

HORSEMANSHIP

Reasons for Skilled Horsemanship (General)
According to Duarte, there are many advantages to being a skill horseman. If, in combat, all other factors

are equivalent (same weapons, same armor, sarfighting ability), then the victor will be the one with

better horsemanship(Duarte, Bem Cavalgar, 1438, p. 5)Setting aside combat, horsemanship also provides
various advantages in tournaments. Compared to awverage horseman, a good horseman will be able to
have a better idea on coping with collisions, on positioning to wound the opponent, and on knowing the

limits of the horse and how to take advantage of (Duarte, BemCavalgar, 1438, p. 5)

Reasons for Skilled Horsemanship (in Jousts)
Duarte also mentions that there are four reasons why men do not correctly handle their horses during

jousts: poor rein control, poor reins, other worries, and incompetencéuarte, Bem Cavalgar, 1438, p. 40)
In poor rein control, the jouster does not handle the reins properly, which leads to the bridles not being
controlled properly, which means that the horse is left without instruction in maement (Duarte, Bem
Cavalgar, 1438, p. 40) In poor reins, the reins are broken, so that any moving of the reins does not result in
movement of the bridle(Duarte, Bem Caslgar, 1438, p. 40) As for other occupation, some jousters use
additional ropes to bind themselves to the horse in order to prevent dismounting, and some focus so much
on these auxiliary ropes that they forget to use the reinfDuarte, Bem Cavalgar, 1438, p. 40)Finally, for
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the tilt to initiate a collision (Duarte, Bem Cavalgar, 1438, p. 40)

I &C

Qualities of a Good Horseman
Duarte lists numerous qualities that a good horseman emanates, and this list can essentially be broken

down into three main subcategories. The first is composure; a good horseman will alwaysirate

confidence in countenance and posture, show elegance when riding in a saddle by disguising any

difficulties, and stay strongly mounted in the horse in everything he does and fac@3uarte, Bem Cavalgar,

1438, p. 8). The second is knowledge; a good horseman knows how to handle all horse equipment,
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various tasks while mounted(Duarte, Bem Cavalgar, 1438, p. 8)The third is determination; a good
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horseman constantly seeks improvement, rides in various terrains, and does not fear falling from or with

the horse(Duarte, Bem Cavalgarl438, p. 8)
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TECHNICALRESEARCH ANDEVELOPMENT

UMMARY
In order to make the idea of a virtual jousting simulator feasible, a significant amount of research and

preliminary development to the technical aspects of the project was essential. For the ent of Bterm,
research and the development of primitive prototypes for various aspects of the jousting simulator
occurred. These aspects primarily encompassed the user input functionality for the simulator, but also
included some preliminary developmentin data persistence and communication techniques, visuals,
collision detection, and player customization. As the prototypes and techniques involved in these technical
aspects of the simulator matured, additional research and analysis was performed on tpetential

hardware requirements and their respective costs for the project, which was later used in the construction
of a funding proposal. The culmination of all of the work completed over the course oft&m resulted in a
fully functional jousting simulator prototype that utilized Nintendo Wii remote technology to control user
input, a complete heraldry customizer for player customization, and a complete framework and

development plan.

TECHNICAIREPORTS
The following is a collection of reports developedhroughout the course of the technical research and

development phase during Bterm. Each report details the culmination of one or more weeks of research

and development on a particular aspect of the jousting simulator.
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WEEK2 REPORT; INPUTDEVICEgZ 11/03/2008
Summary
The virtual jousting simulator to be developed for the 2008 Higgins Virtual Armory IQP will require some

means by which to control the varying aspects of a virtual jouster. Several methods to capture various
types of human input have ken analyzed, where factors such as the level of immersion and the cost of
input devices were taken into consideration. For this iteration of the project, three types of input devices
were taken into consideration for the aspect of lance control: a stand&optical mouse, a Nintendo Wii
Remote, and a mouse that sends input based on accelerometer readings. Due to constraining resources,
only the Wii remote and the standard optical mouse were tested in this iteration, although the mouse that
utilizes accelegometer input should be a working component in theory. The best means by which to
capture human input for controlling more auxiliary functions, such as controlling the speed of the jouster in
a single pass and entering in text was determined to be by maipg keys or buttons from either the lance
controller or a standard keyboard. As mapping keys and buttons to various functions is a trivial task, the

aspect of lance control was highly focused on for this iteration.

Design
The initial design for the inputcomponent of this project was to create a higevel human input capturing

class that would be extendable to various types of input devices. However, upon initial implementations, it
was determined that the environment in which this project was to be deveped exposed some
complications and inefficiencies for this approach. Thus, a new approach was taken that utilizes the
wrapper facade pattern, a common design pattern used in enterpridevel software engineering. This
approach essentially allows for enapsulation of lowlevel human input by having the builtin Flash API

handle the various types of mouse input, without actually knowing how it is implemented at a low level.

For the standard optical mouse configuration, the x and y coordinates of the lanaee derived from the
relative x and y coordinates of the mouse. For example, assuming that highiel y-axis modifications were
not made, moving a standard optical mouse up on theaxis will move the lance upwards. Similarly,
moving the mouse down on e y-axis, right on the xaxis and left on the xaxis will move the lance down,

right, and left, respectively.

For the Nintendo Wii remote, a slightly more indepth approach had to be taken to achieve maximum
functionality and efficiency. The method usetb control the lance was to read input from the

accelerometer on the Wii remote by translating those values to louevel mouse coordinates through the

use of the GlovePIE human interface device scripting engine. These virtual mouse movements are captured

by the high-level Flash API, which interfaces directly with virtual lance movements.
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Implementation
The lance controlling mechanisms were implemented by utilizing the buHin functionality of the Flash API

to capture either mouse or virtual mouse movemets. Capturing mouse coordinates was relatively trivial
from a standard optical mouse. Mapping Wii remote movements to virtual mouse movements was more

complicated, but proved to be successful in optimal hardwareelated scenarios.

The standard optical mase was connected to a laptop through a standard universal serial bus (USB) port.
The Wii remote was connected to a laptop through a Bluetooth connection, using an external USB
Bluetooth adapter operating on the WIDCOMM Bluetooth stack. By modifying anising script that

mapped Wii remote movements to mouse movements, a relative motion capturing method on thexis

was scripted, so that rotating the remote on the-axis in a specific position would translate directly to a
discrete y-axis value for the nouse location. For example, tilting the Wii remote upward would tilt the

lance upwards, and tilting the Wii remote downwards would tilt the lance downwards.

This relative mouse movement was accomplished by analyzing the extreme values outputted by the Wii
remote when it was rotated along the zaxis and mapping these values to the-goordinate system
implemented by the GlovePIE engine. The axes of the Wii Remote have been identified in the following

diagram:

28



By monitoring output from the Wii remote, it was determined that rotating the remote upwards on the z

axis produces values between 0.0, which is the neutral state, to 30.0, which is the approximate maximum
value that the accelerometer outputs when it is in a theoretically perfect upright position. irGilarly,

rotating the remote downward on the zaxis produces values between 0.0 and approximatei0.0. By
monitoring the value of the mouse coordinate on the-axis when the mouse was placed at the two

extremes of the screen, it was determined that thtop of the screen had a value of 0.0 and the bottom of the
screen had a value of 1.0. Below is a diagram detailing the coordinate system determined by these readings

on a typical desktop:

Using the data gathered from monitoring the output of the Wii rmote and mouse movements, a simple

equation was then created to map a Wii remote position directly to a cursor position on theaxis:
(Relative Mouse Position) = (((Wii Accelerometer Reading * -1) + 30) \ 60)

Multiplying the accelerometer reading by-1 allows a negative value to correspond to the top of the screen
and a positive value to correspond to the bottom of the screen. Adding 30 to this value offsets the value so

that it will always be a positive value, as needed by the mouse coordinate systenividing this value by 60
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will then give a value between 0.0 and 1.0 that will correspond directly to a mouse coordinate. There are
two methods to determine the yposition of the cursor through the Wii remote, one of which has been
tested. The method thahas been tested is to read values from the accelerometer on thexis, so
whenever the remote is tilted left or right, the cursor will move left or right. The advantage of this method
is that it does not require for a sensor bar to be in place, as alltok readings are taken only from the
accelerometer. However, the downside to this method is that the feel of tilting the remote left and right is

inconsistent with moving a lance, and therefore can feel less immersive.

The other method is to take readigs from the infrared (IR) sensor in order to calculate theaxis position.
The advantage of this method is that it gives the user a greater sense of immersion, as moving the remote
would be very similar to moving a lance if a relative motion capturing stem was developed for the axis

as has been developed for the-gixis. The disadvantage to this method is that a sensor bar would have to be
build in order to accommodate this functionality. A sensor bar can be built by emulating a standard
Nintendo Wii sensor bar by placing two IR LEDs at a specific distance from each other and keeping them lit

up, so that the Wii remote can determine its relative position to the lights.

Having mapped a Wii remote to a mouse coordinate system, implementing this contsdheme is relatively
easy to accomplish in Flash using its buiiin scripting language, ActionScript. The ActionScript code to map

a visual object to the mouse coordinates is as follows:

Mouse.hide() // Hides system mouse cursor

<<Object>>.onMouseMove = function() // Map mouse move event handler
/1 to this custom function
{
this._x = _xmouse; // Set x - pos of object to mouse - X- coord
this._ y = _ymouse; // Sety - pos of object to mouse - y- coord
updateAfterEvent(); // Update object with coordinate data
}

As stated in the comments (uPA SAAOOAAT A OA@O ET oikehlefdulisysibm eucdkiB AAA A |
hidden from the screen, and a custom visual object in flash is dragged along the serevherever the mouse

cursor should be by retrieving the x and y coordinates from the mouse every time the mouse moves.

Detecting keystrokes from a standard keyboard is a fairly trivial task. The only information required in
order to accomplish this is he set of key codes for each key on the keyboard, which is identical to the ASCII
AAAETI Al OA1T OA T &£ A OPAAEZEAA AEAOAAOA&K8ytoaduadkon &l 1 1 1 x

that produces a debug message using tlieace() function:
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eventLis tener = new Object(); // listener for keystroke

eventListener.onKeyDown = function() // Map the key - down event to this
/I custom function
{
var keyValue = Key.getCode(); // Get code of key that was pressed
varakey=65 ; [/ Key code forZcapital AA
if(keyValue == aKey) // If the A key was pressed, show message
{
trace(AYou pressed the A key!o0);
}
}

Demonstration
The mouse movements using both a standard optical mouse and a Nintendo Wii remoss be tested using

the Flash demo provided with this weeks report. The first draft of this dematracks the movements of

AEOCEAO A 11T O00A 1O A 7EE OAiI T OA ET-tedh Qefsibriof vihatthd EI A Ol
actual virtual lance might bénave like. The user can currently move the lance point over various parts of

OEA OOAOCAO AdGIiTUdh OI OEI Ol AGA Pi OOEAI A PI ET OO 1T £
point are tracked in a data box in the lower right corner of the appation.

** Note **

The version of the demo provided with this documentation is currently a rough draft and some
functionality has not yet been implemented. All of the functionality listed above should be in working
order for this draft.

31



WEEK3 REPORTy COLLISIONDETECTION 11/10/2008

Summary
The virtual jousting simulator being developed for the 20082009 Higgins Virtual Armory IQP will require

a collision detection system in order to determine points of impact on both a micro and macro level. The

macro level of this aspect involves being able to calculate the point in time in which two large objects, in

this case two jousters, come into contact with each other. The micro level is more involved in the points of

impact aspect of the system, where thA AOOAI DI ET O AO xEEAE A EI OOOAO0G60
AA1 AOI AGAA Opi1T OEA OAITTIEOCEITS6 T &£ OEA Oxi ET OOOAOC
part of the overall framework for this project and is compatible with differing variables in the mechanics of

the joust.

Design
The design of the collision detection system for this project is fairly simple. Although the concept of

determining specific impact locations on a threedimensional scale may seem daunting, the design
approach of this system helps to break the problem down into more simplified concepts. As stated above,
the system solves the problem of determining jousting collisions by diving it into two suproblems. This
first sub-problem is concerned with the point atwhich the two jousters come to a point of collision along a
single axis, regardless of the precise point of impact. The second quioblem deals with the remaining

two axes in this threedimensional problem, where it must determine the point on a twedimensional plan

in which the jouster hits his target. The diagram below gives a visual representation of this concept:

First Axis
|

Point of impact

Evaluate
remaining axes

\/

Hit Zone

8
Miss Zone

Third Axis

Second Axis
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The subproblem regarding a collision along a single axis is fairly simple. The overall concept of this issue

is that two objects are @proaching each other at their own respective speeds. In order to simplify the

design of this system, a set of incremental, arbitrary speeds are defined for each jouster, ranging from 1 to
10. The unit of measure for these speed values is irrelevant, wehiwill be explained in the implementation
section of this document. This set of speeds is equivalent for each jouster, where a speed of X for one
jouster will be equivalent to a speed of X for another jouster. Similarly, a speed of 2 for Jouster A gl

slower than a speed of 5 for Jouster B. These speed values are then used to determine how quickly each of
the jousters will be able to travel from one location to another. Since both of these jousters are traveling
along the same axis towards each o#hr, they will be destined to meet at some point, which is where the

next sub-problem comes into play.

Having solved the singleaxis problem, the second component of the collision detection system determines
the point along the remaining two axes upon whicla single jouster strikes another jouster. Having a
standardized plane with regions specifically assigned to the various strike points of another jouster allows
for a comparison to take place between the location of the virtual lance at the time of impastd an
assigned hit point. In other words, when the collision on the first axis is detected, the point of impact is
subsequently determined on the remaining two axes. When the twaxis point of impact has been solved,

the combination of the two subproblems produces an evaluated threelimensional point of impact.

Implementation
The first iteration of the collision detection system was implemented in Flash by utilizing the butin

scripting language, ActionScript. The various speed constants that werefshed for the two jousters were
used to modify the time it would take for two abstract data objects to collide with each other. When these
two objects create a virtual collision, an event is triggered to retrieve all data from the first person
perspective, such as where the lance was positioned in relation to the opposing jouster. This approach not
only allows for a three-dimensional point of impact to be evaluated, but also for other useful information to

be evaluated as well, such as how well the useontrolled the virtual horse.

It was noted earlier that the speed constants used on the first axis for the abstract data objects did not have

a unit of measure and were in fact, irrelevant. This is due to the fact that the variable of distance in this

setting is unneeded. Since the only perspective that the user has during the actual joust is in the first

person, the concept of distance is essentially faked in order to give the illusion of moving forward.

Therefore, a simple timed event can be used, wiidetermines how fast an opposing jouster approaches

the jouster and likewise, how fast the jouster approaches the opposing jouster. In this case, the speed

constants were used to modify a set amount of time that it would take for each jouster to reachfeE 1T OEA 08 «

starting positions.
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50ETC A Ai 1 OOAT O OPAAA AT A 1 1TAEEUET C EO Al O Al
simulate acceleration. Motion tweens are used in Flash in order to automatically animate an object to move
from one location to another. Various modifiers can be incorporated into these tweens that allow for

acceleration effects and elasticity if needed.

Having a timed event to represent the collision on the first axis allows for the data from the second and
third axesto be retrieved fairly easily. When an event is triggered after the first collision, the position of
the virtual lance can be retrieved, as well as any objects that it is in contact with. This allows for a precise
point of impact to be determined at thepoint of collision. Other data can also be collected at this point in
time as well as described above. Having all of this data collected at the point of collision will allow for a
plethora of game mechanics to take form, such as ritime probabilistic evaluations to determine if a user

has knocked the opponent off his horse, or vice versa.

Demonstration
The demonstration that shows the functionality of the collision detection system in this iteration makes use

of a new development interface that allowste user to actually see the abstract data objects approaching
each other at given speeds. When the objects are given the instruction to approach each other, the user can
freely use the game controls to simulate a joust on a dummy target. Once the twoalabjects collide, data

is retrieved from the lance and from the horse controlling mechanism. This data is then reported in a

message box. ldeally, this data would later be used to determine game mechanics as described above.
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WEEK4 REPORT; INFRAREBEBASEDVIRTUALLANCECONTROUMPLEMENTATIOIg 11/17/2008

Summar

The virtua>lljousting simulator being developed for the 20082009 Higgins Virtual Armory IQP will require

A TAAT O AU xEEAE O AiT1 0011 OEA Pl AUAOEOUsROOOAT 1 A
Nintendo Wii Remote to capture human input and subsequently manipulate the virtual lance in order to

AAOGO Ai 01 AGA Ai1 60111 ETC A OAAIT 1 AT AAsS 0O OOAOAA E

which to read user input from a WiiRemote, which are by taking accelerometer readings and by taking
infrared readings. This document will discuss the latter of the two, as these user input readings appeared

to be the most stable from initial experiments.

Design
The design approach to the infrared controller method utilizes the field of vision aspect of the virtual

jousting simulation. In order for infrared readings to be taken in from the Wii remote to be converted to
mouse movements, the infrared sensor must bi@ visual contact with two sources of infrared light at all
times. The positioning of the infrared lights relative to the Wii Remote can allow for a fairly realistic
control scheme to be implemented. If a user were actually holding a lance, there woblkel a certain range
in which the user would be able to move the lance in front of him and still be able to see the lance point.
This range can be emulated by the infrared configuration by positioning the two infrared sources close
enough to the Wii Remoteo the point where if the user were to rotate the Wii Remote to a point where it
could no longer find the infrared sources, then virtual lance point should be at a relative position on the
sides of the screen. By doing so, the user should be able to tethough the virtual lance is in a position

where the user would expect to find a lance point if he were in fact holding a lance.

This design approach could also be taken a step further by allowing the virtual lance position to be relative
towherethe E OOOAT ET OOOAO080 EAAA EO IhdvirtéafdugeBtolocklbBAT AOAO C
particular direction, the two infrared sources could be moved in the opposite position, so that the virtual
lance position is not always dependent on where the Minal jouster is looking. By using this method, the

user would essentially be able to look in different directions without the lance being moved as well.

Implementation

This control scheme was implemented using the human input scripting engine described@E A O) T PO O
$ACEAAOGe AT AOI AT O AT A AU AT 1 OOOOAOGEIT ¢ OxI OI OOAAO 1
in infrared readings. Each source was created using two highutput 5mm infrared LEDs, a 51 ohm

resistor, a 10 ohm resistor, a standardlsle switch, a AAA battery holder with a twebattery capacity, and 2

AAA batteries. These components were soldered together in the configuration detailed in the diagram

below:
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LED LED

51 ohm resistor

Switch
10 ohm resistor

Battery Pack (2x AAA)

Each source has the two LEDs in very close proximity to each other in orderintensify the infrared light

output and to not allow for the Wii Remote to be able to be read the two LEDs as two separate sources.

(AOGET ¢ i7TO0A OEAT Oxi ET ZOAOAA O1 OOAARAO x1 OI A AOOAT OE
would cause unexgcted data output to occur. These two sources can be placed in any configuration by

simply moving them into various locations. This allows for experimenting with different configurations to

be as efficient as possible.

Demonstration
The latest demonstrdion that was developed for this project is fully compatible with the infrared reading

from the Wii Remote. In order to move the lance with the Wii Remote, the remote must be able to detect
both sources of infrared light. The infrared sources must alscetemitting infrared light. Moving the switch
on the source to the position closest to the LEDs will ensure that the lights are on. It should be noted that
the human eye cannot detect infrared light as well. To determine if there is power to the two LERs
person can look through a digital viewfinder on either a camera or a phone that is pointed at directly at the

LEDs. Most digital viewfinders will able to make the infrared light visible.
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WEEK7 REPORTZ Wil REMOTEDATACOMMUNICATION OVER MMLSOCKTZ 12/16/2008
Summary
The current approach to capturing Wii Remote data uses thirgarty software to map Wii Remote data to

input device events (i.e. mouse movements and keystrokes). Although sufficient for most of the
requirements for the Higgins Virtual Armory IQP, this approach has some limitations. One limitation is that
the application software only has a onevay interface with the Wii Remote. The application software has

the ability perform actions based on data received through emulated input d&ce events, but it cannot
communicate back to the input device, which rules out some abilities such as telling the Wii Remote to
rumble or to play a certain sound using its speaker system. Another limitation is that there are limited
possibilities by which Wii Remote data can be processed. A simple example of this is that since there are
only two axes on a mouse, only two axes can be monitored on the Wii Remote at a single point in time. The
solution to these two problems is to establish a means of commication between the Wii Remote and the
application software so that all Wii Remote data can be seen at all times and so the application software can
interact with the Wii Remote if necessary. One way that this solution is implemented is using a client

server setup that utilizes the XMLSocket object in Flash and the networking capabilities of Java.

Design
The design approach to this concept involves creating a clieserver setup that allows for the application

software to have access to the Wii Remote tiawithout having to directly interface with the Wii Remote.

The benefit to this approach is that the application software does not have to worry about varying
hardware changes and configurations with the Wii Remote and Bluetooth setup and can expect saee
data at all times. This allows for the application software to be loosely coupled from its systdavel

backend , which makes code maintenance a much easier task in the long. The diagram below gives a
basic outline of how this system is laid oufrom a more abstract perspective and includes a comparison
between sending data to the application software through input device events and over a socket in a client

server setup:
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The server in this setup basically has two jobs when dealing with sendimtata to the client, which in this

case would be the application software. The first job is to notify its client if any new data has been received

from the Wii Remote over the Bluetooth connection. The second job is to send the latest copy of any Wii

Renote data that is requested by the client software. This approach ensures that the client is always aware

of data updates, but only receives data when it requests it. The server also acts as a middle ground

between the client and the Wii Remote, where thelient can send data to the server that can be sent to the

Wii Remote to perform actions such as activate the onboard LEDs.

The job of the client is relatively simple in this case. It only needs to register itself with the server to

receive updates whenger the Wii Remote data has changed and must be able to receive data from the

server when it makes a request for it.

Implementation

The server for this system was developed using Java. The Wii Remote interfacing side of the server was
developed using thewiiremoteJ application programming interface (API). The networking component was
1T AOxiT OEET ¢ Al i BI1TAT 008

AAOGAT T PAA OOET C

“AOAB O
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server and the Wii Remote by being able to map data change events frime Wii Remote to custom events
specified by the server. Essentially, all of these event handlers are mapped directly to update signals that
will be sent to the client. The server will also keep an updated copy of all the data that has been received

from the Wii Remote so that it is readily available for any clients that request it.

The networking side of the server is slightly more complicated. This component is basically driven by
sockets, which are the end points to a connection between the client atiee server. Initially, a certain type

of Java socket, called a ServerSocket, is instantiated to listen for connection requests by any clients that
want to connect. Whenever a client decides to connect, a second socket is created that sets up a means of
communication between the client and the server through data streams. Data can then be sent both ways

over the data streams, which can be parsed and acted upon by both the client and the server.

Since the client in this case is a Fladtased application hat uses the ActionScript 2.0 scripting language,

the only means of communication to outside processes that the client can utilize is a specific type of socket,
known as an XMLSocket. This type of socket basically works the same way as normal socketsdyavith

the exception that data must be sent using XML formatting. All messages must also be terminated by a 0
byte. An example valid message sent to an XMLSocket signifying acceleration in the X and Y directions on

the Wii Remote accelerometer would beas follows:

<XAcceleration>304.2</XAcceleration><YAcceleration>20.2</YAcceleration> \0

Using this messaging format, the server can send any Wii Remote data and update signals to the client

whenever it is requested.
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PROJECTPROPOSAL

OVERVIEW
Thefollowing is the result of the research put into the possible hardware requirements and costs of
the virtual jousting simulator. This document was developed by Patrick Newell and Professor Jeffrey L.

Forgeng.
Hi ggins Armory #dAVirt@@al Jousto Proje

A collaboration between
Worcester Polytechnic Institute
and
the Higgins Armory Museum

Project Description

Beginning in Fall 2008, a team of four Worcester Polytechnic Institute students has been developing a

Avirtual jousto experience for installation in
will interact with a Flasktbased game throughNaintendo Wii Remote embedded in a shortened
medievals t yl e | ance, using a second Nintendo Wi Re
horse.

Virtual Joust (Full demonstration build Apr. P9

The gameds i ntr odu c ttooselect theieown heraldic caldrslandwesiarms. Thé t or s
I

visitords heraldic design wil!/| be procedur al
allow visitors to develop their heraldic designs offsite before and after their onsiteeagpet.ong

r
y
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term devel opment of this game will allow for bu
jousters. o

Gules(Red) - Courage

O1r(Gold or Yellow) -
Generosity

Heraldry SelectofFull demonstration build Apr. Q9

This project was completed in May 2009, which includes a-fulhgtional Jousng Simulator that can
utilize an interface consisting of two Nintendo Wii Remotearther projectsvill be planned in future
academic years to build on the success offités pilot-version

Technical Requirements

The project plan calls for duphtes of all essential hardware to provide backup as well as allowing
offsite demonstrations.

Total Costs:
Minimum Requirements: approx. $7326
Maximum Requirements: approx. $8952

Server and Client Platform
Two main desktop PCs are called for in the ptare to run the joust game itself, the other functioning

both as a separate kiosk for the introductory (heraldry) section of the game, and as a server to support
Internet access to this part of the game.

Processor Multi-Core: 3.0 GHz (Server) 2.4 GHElient)
SingleCore: 1.8 GHz (Server) 1.8 (Client)
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RAM

2GB

Hard Drive

40 GB

Video Card (Video RAM)

256MB (Server) 128MB(Client)

Sound Card

2 Channel Audio

Networking High-Speed Ethernet Port
Optical Drive DVD-ROM
Device Specs Price (Minimum)
Laptop (Demo System) $550
Client PC $400
Server PC Single dedicated tower server | $900
running opersource server
software
Windows Vista Home Basic* One for each unit (3 total) $200**
Modem $40
Router $40
Networking supplies $50
Total $2580 ($1330)***
* This project has been primarily tested on the Windows Vista Business and Windows

Vista Ultimate platforms. Windows XP should also be able to support this project, although it
has not been formally tested and is no longer easily availabpeifdnase.

** This is the price directly from Microsoft. Having the operating systeriga@ed on a pre

manufactured system tends to be lower in price.

kk Desired configuration is Server + Client, plus Laptop for offsite demonstration. Minimum is 2

clientlevel PCs.

Note:

Premanufactured desktop platforms from companies such as Dell, HP, or Compagq tend to have good
prices for systems similar to that needed for this project. An example desktop customized on the Dell
website is detailed in the priout below: (Price: $369)
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12/1/2008 The Dell Online Store: Build Your System

DellL

Dell recommends Windows Vista®” Business,

Print Summary

Vostro 200n Mini Tower
Starting Price 5369

As low 25 $10/mo.’

= Learn Moce | Apply

prphmm.w Ship Date ‘m.z
My Selections Al Optis

ns

Groat Vostro Desktops
starting ot 5319
Shop Now

Color Laser only $199 with
system purchase!
Limted trre offer

More Details

+» Vostro 200n Mini Tower

12/1/2008 12:01:23 PM Central Standard

Date

Time
Catalog Number 4 Retail 04
Catalog Number / Description Product Code Qty SKU Id
Vostro 200
Intel® Peatum® Dusk-Core E2200 (2.20GHz, IMB 2200N 1 {223-6791) 1
L2Cache 800FS8)
Operating Systom [313-5468§420-
FraeDOS™ ncluded in the box, ready 1o nstal FREIDOS ! 7235) "
Office Productivity Software (Pre-
instalied) NOSFW 1 1420.7281] 2
No Pre-nstaled Productivity Softw are
Warranty & Service: 52&]‘[98&
1 Year Basic Limted Warranty and 1 Year NBD Q1YOS 1 7347)[089- 29
On-Ste Service

5897)|991.2878)

Monitor
No M NOMON 1 [320-5671) 5
Memory.
2G8 Dual Channel DOR2 SDRAM 800MHMz - 2GB300 1 [311-7366] 3
200
Optical Drives
Snigle D 16X DVD-ROM O 16XIVD 1 [313-5454) 16
Primary Hard Drive:
B0GB Seral ATA Hard Drive (7200RPM) BOGBT2K 1 [341.4068) a
w /DataBerst Cache ™

-..dell.com/.../print_summary_details_po...

SHARE

1/2
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12/1/2008 The Dell Online Store: Build Your System
Energy Smart:
Ded Energy Smart Enabled o d
Video Card:
256MB ATI Radeon HD 3450-supports 3450:D
(OVILHOMV GA ) Connections
Floppy Orive and Medla Reader: NOFD
No Floppy Drive
Modem and Wireless
No Modem Option NOMODEM
Sound:
Infegrated 7.1 Channel Audio SALDO
Security Software NOFRT
No Pre-mstalled Ant-Virus/Security Softw are oF
Top Selling Software
Free Mcrosoft Office Live Smal Business AORSS
Adobe Software:
No Adobe Acrobat Reader NOADOBE
Speakers:
No speakers (Speakers are required to hear NOSPXRS
audio fromyour system)
Keyboard
Ded USB Key board LApYSD
Mouse:
Ded Scroff Mouse souss
Ins taliation Services
No Onsde System Setup r—
Dell DataSafe Online Data Backup
No Onine Data Back Lp hstaled NODSAPE
Internet Access Service: NOSP
No ISP requested
Purchase Intent
Furchase is not intended for resale. HOeRe.
Network Interface INT

Integrated 10/100 Emernet

1

[330-1085)

320-7733]

[341-4742)

[313-5460)

{313-5672]

[420-7262)

[ADD54428]

[420-7276]

[313-5461]

[310-9322)

{310-9326]

[900-9987]

[420-7179)

1420-7280]

[462-4506]

[430.2501)

10
14

17

5571

15

18

12

37
138

13

3 Print

Offers subject to change. not comtmnable w ith al other offers. Taxes, shippng. handing and other fees apply. US Dell Small
Business new purchases only. LIMIT 5 DISOOUNTED OR PROMOTIONAL ITEMS PER CUSTOMER. LIMIT 5 VOSTRO UNITS PER
CUSTOMER Dell reserves right 1o cancel orders ansing from pricing or other efrors.

Laptops | Desidops | Busmess Laplops | B

Deskiops | Workstat
| Bectronics

© 2008 Dell | About Dell | Terms of Sale | Unresolved Saues | Privacy | Contact | Site Map | Visil ID|

-..delL.com/.../print_summary_details po...

| Servers | Storage | Monitors | Printers | LCD TVs

Feecback

.Yop

2/2
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Input Devices

Device Specs Price (Minimum)
Optical Mouse 2 Buttons, 1 Wheel, USB or PS/ $10

Keyboard US Layout, USB or PS/2 $20

USB Bluetooth Adapter* Targus ACB10US $40

Nintendo Wii Remote $50

Wii RemoteRechargeable Power $20

Pack

4 High-Output Infrared LEDs $8

2 DPDT Slide Switches Rated 0.3A at 125V AC $7

2 60 Ohm Resistors $1

AC/DC converter for LEDs $20

Nintendo Wii Balance Board** $120

Total $602 ($326)***

* Wii Remote functionalityhas only been tested with this particular USB Bluetooth adapter. Other

adapters that are compatible with the software and hardware required for Wii Remote
functionality have been tested by various third parties. The specific devices and their respective
prices can be found at the following website:

http://www.wiili.org/index.php/Compatible Bluetooth_Devices

o Appears to only be able to be purchased with Wii Fit.

kk Minimum is ogical mouse and keyboard for all units, plus 1 Wii interface system. Preferred is 2
Wii interface systems.

Display

Device Specs Price

Large Touch Screen Monitor 200, 1366x768 $900

Small Touch Screen Monitor 150, 1024x768 $300

Total $1200
Sound

Device Specs Price (Minimum)
2.1 Speaker Configuration 2 Speakers, 1 Subwoofer $50

Sound Dome 200 Diameter $600

Total $100 ($1200)
* Desired is 2 sound domes. Minimum is 2 speaker systems.

45


http://www.wiili.org/index.php/Compatible_Bluetooth_Devices

Software (Development andVaintenance)

Item Specs Price (Minimum)
Flash CS4 Professional $700

Total $700 ($700)
Kiosk

ltem Specs Price (Minimum)

Jousting helmet

Great basinet style from Jeff
Wasson

$2500

Lance stub From Historic Enterprises $100
Vamplate From HistoricEnterprises $70
Materials for 2 kiosks; backup $1100

power source; security cable

Preparator/building mgr work on
kiosks

1 week of work required to
produce each kiosk

NEED THIS FIGURE

Total

$3870 ($3770)"

* Desired figure includes d%ance stub in case of breakage.
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CONCLUSION

REVIEW OHNTERACTIVEQUALIFYINGPROJECT

After determining our project path through research on the Higgins Armory Museum and numerous
meetings with museum staff, significant research was done using tmeuseum's resources and outside
sources in order to acquire the necessary background to complete the project. For seven weeks, two team
members worked on acquiring the information needed on the historical aspects and mechanics of the joust.
During the sane seven weeks, the other two team members investigated implementation routes and design
details to develop a simple simulation of the joust. Following this initial research phase, work was
completed through weekly iterations. Each of these iterations fosed on at least one of the following

major areas: user interface, game content, or game balancing. After delivering a beta version of the game,
significant testing and revising was carried out within the team in order to find bugs and check the usability
of the user interface. Numerous changes occurred due to this internal testing resulting in our released

product.

ANALYSIS OPEVELOPMENPROCESS

The project was broken down into three stages. These stages were the requirements gathering, research
and initial development for the product, and the creation of the product itselfDuring each stage, we used
the appropriate techniques in order to successfully complete that stage with what we needed in order to
move onto the next stage. Throughout the entirproject, we kept open channels of communication with

our sponsor to ensure that we were going to provide them with the product that they wanted.

FUTUREWORK

The released version of our product provides the user with a good feel of what the joust was lik&s such,
we completed the primary goal of the project, which was to create a game that would simulate the feel of
jousting. While the base product is playable and fun, there are areas in which the program could be
expanded. These enhancements would furér increase the realism of the game or make it more widely

available to others.

The first area that future work could be performed in is in the game itself. Suggestions for future projects
that build off of this one include using a 3D graphics engine &xtually implement 3D graphics for game
play, giving the game multiplayer capabilities, adding a rolplaying game container, or porting the game
for online play. We feel that any of these would be good continuations of the product that would enhance
the experience of the users. Items such as the $paphics engine and multiplayer support would make the

joust itself more realistic and interesting for the players.Online play, along with a roleplaying game
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container would make a great future project astiwould allow more people to play the game, generate
traffic on the museum website, and interest people into visiting the museum to play the game using the

lance. The other aspect that could have future work done on it is the hardware.

Currently, the gameis played using a lance and a set of reins on a polehis will give the user a small taste
of what it is like to be a knight but it can be better. In this area, future projects are making the horse control
more realistic and making a station for the gae to be played in. Both of these projects would be using the

hardware to enhance the realism of the current simulation.
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APPENDICES

APPENDIX: PICTURES OF THEOURNAMENT
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Knights jousting during a tsnament that occurred between 1450 and1475
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Two knights jousting in the lists during the 145475. This image also shows us the placement of the

stands that surrounded the lists.

Ladies watch a joust during 1515
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Example of heraldryused during tournaments

A basic jousting list. This one is not ornate but provides the basic setup needed for a joust.
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A town decoratedfor a tournament. Hanging from the windows is the heraldry of the knights that

will be participating in the tournament.
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this time, the judges were able texpel knights from the tournament if they felt they were not

chivalrous.
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The awarding of the prizesThe lady of the tournament usually gave out the prizes in the

tournament.
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Herald issuing a challenge between two people.
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A modern example of a tournament field.
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Another modern view of the tournament stand with pageantry. Shows basic view of how the

stands were set up and what the royalty stands would look like compared to the normal stands.
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APPENDIAI: INTERVIEWQUESTIONOUTLINE

Interview Question Outline For Higgins Armory Museum Interviews

For this project, which group would you prefer to benefit? Would a project that is centered on making
the researchers and curators work easier be useful for you or do you pretes iraject be centered

on the public?

Depending on the answer given, use the correct path. Path 1 revolves around questions that would help

with the curators and researchers while path 2 is centered around the public.

1. Researcher and Curator questions

1.1. Which areas of research/work are most active here? Is there any type of software product that
you could use to make this work easier?

1.1.1. What type of tool would you be looking for? This project could create an something that
assists with data storage, data gatig, or something that makes collaboration easier for
you. Would any of these be of interest for the researchers?

1.1.2. Based upon your current tools, do they have any limitations or issues that you feel could
be fixed by this project?

1.2. What is the average d&yr a researcher here? By knowing this, it will help us to brainstorm
ideas for projects that we feel might benefit the researchers.

1.2.1. Do researchers have any repetitive tasks that they must complete on a daily bases?

1.2.2. Have the researchers complained alamyt problems they have encountered that our
project might be able to solve? If so, can you describe the problem to me or tell me a way to

contact one of these researches so | can ask them about the problem?
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1.3. How does the museum currently manage recontisngsitor data? Would a program that helps
makes this information easier to view and understand be useful to the museum? If so, what
would the museum need in it to ensure that it met all of your needs?

1.4.Do you have other suggestions as to projectstkatve oul d do t o assi st th
researchers?

(Ask 1.4 last. Build upon the answers that are given. Addition questions to obtain extra detail
and clarity will assist with determining what the best course for the project is.

. Public Questions

2.1. What virtual exhibits do you currently have in the museum? Is there any information about how
the visitors respond to them? If there is information, would it be possible for us to get it so that
we can analyze it for our project to help make it betteeduor your visitors?

2.2. Have you seen a virtual exhibit at another institution that you would like to see implemented
here? Do you know if there is a website or other resource so we can see this project in case we
decide to implement something similar the Armory?

2.3. Are there any types of visitor feedback that we could use to help determine where visitors are
having issues?

2.4.Which demographic of visitor would you prefer to have targeted? Children and families,

schools, or adults?

Quest Gallery

2.4.1. What typesof interactive are currently available in the quest gallery?

2.4.2. What type of interactive do you feel would be the best addition? A game, simulation, day
in the life?

2.4.3. If such a game was implemented and only one target age group could be created, which

would you select? (Very young childrer4? kids 57, or 810)
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2.4.4. Would you like the game to be a stand lone exhibit or be part of a circle of inclusion?
(Circle where they play the game and something is sent to an email or stored on the server

for them to access Abme so they return to the Higgins website)

Great Hall

2.4.5. Are there any areas of the Great hall that have generated a large number of questions?
Would an interactive exhibit in this location help the visitors to comprehend the exhibit?

2.4.6. Would the interactivée better focused on people with a small knowledge of arms and
armor or would it be better to focus on the experts?

2.4.7. Which section of the Great Hall do you think would benefit from having a virtual exhibit
placed in it?

2.4.8. Are there any upcoming exhibits tletuld benefit with the addition of an interactive?
(Might have a special exhibit on the creation of arms. Could add an exhibit that was guiding

the user through the process or had images along with the steps to further understanding)

General Closing Quéinns

2.5. Are there any resources that you feel would be useful for us? Do you feel that additional
interviews with other Higgins Armory Staff members would help us get a better idea of what
would be the best route for this project to take? (Resources inglbdoks, web pages, etc.)

2.6. Do you have anything else might be useful for us?

Finish by thanking them for their time and information. Also stress during the interview that you want to
do something that will benefit the museum. This is shows that the gianis to do something that will

help them and leaves a good impression. Any important points or items they bring up, talk about them to
show even further interest so they know that the group truly wants to make something great.

60



APPENDIXII: INTERVIEW WIH NIKKI

=

Museum has three major types of visitors: children and families, schools, and adults. Within each
group are the experts with prior knowledge of arms and armor and the new viewers.
Reasons for coming

0 Experts come to look at the items in the museurand learn more about the subject.

o0 Preschoolers/young kids are another major group. They are heavy into knights, dragons,
and princesses which makes coming to the museum interesting for them. Age of the
children ages 27.

Two major sections of the museuniThe quest gallery that focuses on hands on activates. The great
hall is more tailored for the expert.

The museum labels for the artifacts are made for an expert to read. Provide little information to
those that do not have a large knowledge of arms andraor.

&1 O A1l A@EEAEO . EEEE EO OAAEEIT ¢ Oii AOEEI ¢ OEAO
If its computer based, it might be also possible to put on internet.

Ideally, want the project to help set of a circle of involvement. Either get people intbe museum or
having something that will bring them back. Example: Make a program that creates postcards. The
emailed postcard has a link back to the museum site.

The target age group needs to be discussed internally with the staff. Would be useful to héwe

team there to assist with the discussion after more information has been gathered.

Currently they do not have a very large number of teen visitors. However, it would be best to work
with an audience they already have as this would not require them to post project work in

drawing in a completely new audience.

A project that targets children and families that also has a connection with the school curriculum
would be good.

Possible projects they have running to link to: interrupt stuff in the great allThey are working on
rethinking the quest galley. Other then these there are no real projects to enhance currently.

The museum has been in the process of collecting visitor questions and concerns. There is also a
small survey of what the customers thought

If possible the interactive could be used in the museum and as an internet application.

The previous database projects performed by IQP teams were very useful to the museum since it
put all of their collection online.

Her ideal interactive would be sonmsort of learning game

Suggested that instead of interviewing steve, which is no longer possible as he has left the museum,
try getting interview with Linda Woodland who is the project manager of exhibits.

$TAOT 80 ETT x AAT OO Ovebsitel Hdwwekek & mbreEnteEeStédn hdw lon® E A
people that visit the website stay.

Currently there are 2 interactive display. It might be useful to observe these two interactive and get
some data about the audience. Best times for this are Sunday 1pnBfmm and Saturday 11am to
3pm.

Areas to highlight would be either the great hall or the quest gallery.

Does not know of any previous projects that need to be expanded

Other resources
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www.eduweb.comhas soft copies of thgpapers she gave me as hard copy
American Association of Museums aafus.org web address. Has a committee that targets

media and technology. Also they have a competition for projects. Will provide useful link as
to what the winners looked like

1 Network administration is taken care of through subcontractor. To get information about network
will need to work with the museum to contact him.

Background information on Nikki
(A0 A AAOAAO xEOE |1 OOAOI Oh xEOE 1100 1 £briagd AO )1
staff up to 250 from 10 and increased attendance from 200k to 1.5 million. Her specialty is with the public

relations section. Has experience with setting up teams and how to ensure that teams work well.
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APPENDIMV: INTERVIEW WITHOPERAND

Operand: explore interactivity interview on September 17, 2008.
Present: 3 Higgins armory museum members. And the 4 WPI group members.

Operand: How they create their own interactive projects. Hopefully gain insight in the project. Will help us

to enable our owninteract experiences.

New York city based interactive agency that develops interactive experiences for many different clients.

Primary market is museums, retail establishments. Large list of different clients. 14 people in company.
Strategy phase: inital phase of design. Gather information, determine what is going to be done.

Design and then production. Have one manager to ensure things get done.

%l CACAI AT O T &£ OEA AOAEAT AA EO Ei T OOAT O OET AA EAE OE
Closer to 8 is the better age for interactive exhibits. Might be able to get a bit lower but if to young it might

become impossible to keep attention
First level of interaction:
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really a short movie clip.
Case studies mentions: A sports museum. In each of the galleries there is an interactive that they can use.

Make the design to help show the artifacts off. They attempted to show the story of thdifacts. Appears

that they are mentions mostly observing movies and such. These are not the interactive types that we are

~ s oA~ N
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Linear 1: at this point, it is more of an interactive to the since that we need. Similar to a website. In
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Database interactive: just filled with data. Mostt EOOO A OAAOAEAATI A AAOAAAOA xE

the interactive to become boring.

Form factor: the medium in which the interactive is delivered (touch screen, screen and rollerball, buttons
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Lists will not get audience attention. Do not use adi cause that will very very quickly cause that people to

become board. Do not use these two types of exhibits. It will accomplish nothing except boring the

audience to death.

Immersive: attempting to make them an active character into the environment.
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APPENDIXV: JOUSTMECHANICS
About the Field

A The tilt is approximately 6 feet
high
A These are dimensions taken from

the lists for Lord Scalé O AT i AAO EI ]

1467.

A Kings/Judges arranged on the
north side like shown

A Tents for servicing of jousters
may be located on south

A Noted that the tree for challenges
in the north as well (perhaps
beyond the kings/judges seats)

Positioning during the Moment of Impact

A Generally pass left arm to left arm,
holding lances on the right
A 30 degree angle of impact ensures

Kings/Judges

_L_Spectators

|

120 yds

Tilt

80 yds

best chance of shattering ,

2 ft
]

3ft

Possible Outcomes of a Run (Player)

=)l

A Three primary targets: helm, between waist and helm, and shield

A Possible Scenarios
0 1stOutcome: Completely miss

0 2nd Qutcome: Glance one of the three primary targets (possible unhorse)
0 3rd Qutcome: Shatter lance on one of the three primary targets (possible unhorse)

U 4th OQutcome: Lance hit the barrier

U 5t Outcome: Lose control of horsg go off course
A Outcomes are determined by a hidden point system shown later
A Hit across the knight is not iken into account; lance mobility will be limited so this scenario will

not occur
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Possible Outcomes of a Run (Computer)

A

A

Computer opponent will not be able to unhorse the player

Hits from the computer will be random based on statistics of actual jousts tfie past (possibly

toned down to make it easier for the player); Strikes are beyond player control for the most part
(i.e. players cannot do anything to prevent the strikes; they can only aim to strike the opponent in a
better spot)

U For example, from the Véstminster Tournament of Nov 1501, out of 57 courses, 1 lance

broken, 6 head attaints, 10 spears broken on the body.
Possible Scenarios

0 1stOutcome: Completely miss

0 2nd Outcome: Glance one of the three primary targets (possible unhorse)

U 3rd OQutcome: Shatter lance on one of the three primary targets (possible unhorse)
Computer players cannot fault like the player; this is to ensure the player gets the opportunity for a
full run each round
After actual testing, computer hit statistics will bemodeled from the data gathered from players

Point System

A
A

A

Point system will be comprised of explicit and implicit bonuses/penalties
Explicit Scoringz Players will be able to actually see these points awarded for the actions they take

Action Points
Lance it between waist and bottom of helm +0.5
Lance shattered between waist and bottom of helm +1.0
Lance hit on helm +1.0
Lance shattered on helm +2.0
Lance hit on shield +1.5
Lance shattered on shield +3.0
Losing control of horseto the point of goingpff course -2.0
Lance hitting the barrier -1.0
Unhorsing the opponent +5.0

U Points will also be awarded for achievements. Such achievements include consecutive
strikes to the same area, shattering the lance every round, and unhorsing the opponent
every round (very rare!). Exact values and award titles still to be determined.

Implicit Scoring z These values are added to the final score without the player actively being alerted

U Showinessz Heralds just made will begin with a default rating of 5 oubf 10. On a regular
basis, other players can rate heralds. The higher rating the herald, the more hidden points
awarded. Points cannot be subtracted. Maximum point gain in this area will be 5. Min
rating is 5.
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U Horse Controlz Every half a second or sodepending on the current location of the target in
the horse engine, points will be awarded (more points for better horse control). Lowest

award is 0, highest is 5.

U Difficulty Levelsz There will be varying levels of difficulty to be determined after annitial
game engine has been developed. Higher difficulty will result in higher point awards.

Again, max will be 5 points.

A Scores will be added/deducted from a base of 15. This is to ensure no scores below 0, and a more

A

impressive looking high score (mmber inflation)

Scoring will be done on the scorecard proposed previously:

Broken on helm

I

‘ Hit on helm
Broken on shield

Hit on body
| |

Courses run

Broken on body

Il broken / off course
i

|

Time of an Actual Run

> >

An actual run will take 7 seconds

0 7 2s, the horse begins to move and the player can start to lower the lance

257 6s, the player will gain control of the horse, and cagontinue lowering the lance (if already
lowered, they must position the lance. The sooner the lance is lowered, the sooner the counter for
the intensity of random jitter begins. This means lowering the lance later will result in better

accuracy for thefinal hit)

6sZ 7s, player given 1 second for any last minute adjustments for the final contact (perhaps we
should remove horse control from this point on, and only focus on the lance positioning?)
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Horse Control

Involve the use of theboard

Try to keep a target (circle or some icon)
inside a range

The circles of ranges will be randomly
moving inside an area.

If we want to get elaborate with the GUI,
can use a more visually appealing shape
When in the off course area, the player will
be permitted about 0.5z 1 seconds to
correct before running off course

Screen moves accordingly (if target to right,
screen environ shifts to the left)

Off course

Poor

Fair
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Lance Control

D D D D

As shown previously, use of a lance stub embeddeadth a Wii-mote
Try to aim for the center of helm/body/shield

Can be fully lowered any time in the 6 seconds of the run prior to the last second

The sooner it is lowered, the harder to control in the last second
Possible to implement hidden points in thisarea

Shattering Determination

A

This will be based on a hidden point system (not to be confused with end
game result scores)
This point system will be applied when a target is actually hit in the
collision
Horse will basically be in 3 possible lanes, whicWill affect the outcome
U Good lane = factor of 1.5
U Fair lane = factor of 1
U Poor lane = factor of O
The factors obtained from the horse will be multiplied by the points
awarded based on location of hit
U For example, the shield will consist of 3 regions
A Agood region = 100 pts
A Fair region = 40 pts
A Poor region = 10 pts
U Therefore, a good lane and a good region will result in 100pts * 1.5
= 150 pts
Finally, this product will be added to points awarded based on how well
the lance was lowered (ideal is for lancéo be lowered near the end)
Exact numbers have yet to be determined
This is to ensure that proper jousting procedures are followed, and a
person cannot dismount with just a lucky last minute movement of the
lance/horse

Unhorse

Shatter 100%

Shatter 50%

Hit 100%

Hit 50%

Glance



APPENDIXVI: ASSETLIST

Hardware
Bluetooth Adapter
Computer
Lance Stub
Monitor
Protective Cage
Speakers
Wii Balance Board
Wii Remote

Wireless Wii Sensor Bar

Software
Adobe Flash Player
Java Runtime Environment (6.0 or late
Web Browser
Windows OS (XP/VISTA)

Audio
Cheering crowds
Horse clopping
Horse neighing
Intro Music
Lance shattering
Lance striking armor
Trumpets
Voiceovers for all text

Visual
Backdrop image
Crowd image
Tilt image

Enemy knight image
Enemy horse image
Enemy lance image
Enemy shield image
Historical context image
Horse head image
Lance image

Title screerslideshow
Scoreboard image
Scorecard image
Crestcharge images
Crestfield images
Sky image
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APPENDIXVIIl: STORYBOARD

Underlined text is what we have voiceovers for.

STARTSCENE

HAVE THEY PLAYED BERE?

Honorable knight, have you participated in our tournaments before? If so, we can use the information that

we already have stored about you.

Use the lance to move the mousand scroll over the correct answer.

Then use the back trigger button on the reins to select your answer

HAVE PLAYED BEFORIEIPUT NAME

Noble knight, if you will tell me your name, | will go and retrieve your information

Enter your name. After you are firshed, use the lance to scroll over the green button and click it using the

back trigger on the reins

Actually, I would like to register as a new knight

SCORE TO WIN MESSAGE

NEW PLAYER

"You, a noble knight of the realm, have been invited to participate an upcoming tournament. Confident in

your skills with your horse and lance, you accept the invitation. In order to win the tournament, you must

score at least 14 points. You will score 3 points for a hit on your opponent's body. 4 points for hitting his

head, and 5 points for hitting his shield. If you control your horse well and lower your lance at the right

time, you will shatter your lance or possibly even unhorse your opponent. When the time arrives, you set

out with your convoy to the tournament grounds to test your skill against other knights.
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OLD PLAYERHASNT BEAT FIRST HIGH GRE

Knight (playerName), in order to win the tournament you must beat the current high score of 14 points

over four rounds of jousting. Good luck (playerName), joust with hmor and chivalry."

OLD PLAYERHAS OWN HIGH SCORE

Knight (playerName) in order to win this tournament you must beat or equal your previous score of (the

bl AUAOGO EEGEOAI OAQ 1 O6AO & 60 O1 01T A0 1T &£ EI OOOET ¢8

GAME OPENING

The tournament of (Name of tournament). When you first arrive, you see that the town has been

decorated for the occasion. Hanging from the windows is the heraldry of the knights that will participating

in the upcoming event. Setting off ®© OEA EOACAO CAIi 1 AOUh Ui &6 O0AA A EAO/

will decorate the jousting grounds.

NEW PLAYER
In order for the spectators to recognize you on the field, you need to register your heraldry with the

judges. After registering, youeave your helmet in the gallery for the other knights and ladies to see.

OLD PLAYER
As a veteran of this tournament, the judges and ladies already know you. As you pass through the
EOACABO CAI 1 AUR Ui O 171 OEAA OEA fiter thdy Aek folr@eraklg p O1 OET C1 U

The first step is for the judges to identify you by your heraldic coat of arms.

! See appendix for list of tournament names.
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TRANSITION TO THEIELD

Now that you registered for the tournament, you can proceed to the jousting field to prove your skill as a

knight. When you are ready, point your lance upwards, and shake your reins to urge your horse forward.

RESULTS

WIN

Congratulations! You have won the tournament!(onscreen)

Today you have demonstrated honor and chivalry on the field of battle. In recognition of wooutstanding

skill, from here forward this tournament shall be named in your honor{voiceover)

LOSE

After a long day of jousting, you were unable to win this tournament. Yet your practice today has given you

valuable experience as a knight. Knowing thdhere are other tournaments for you to attend, you head back

to your homeland to continue practicing for your next try.

Thank you for playing!

RESOURCES

TOURNAMENT NAMES

Blue Anchor
Silver Axes
Black Bear
Golden Cross

Golden Crown
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White Fleur-de-lis
White Rose
Golden Crescent
BlackHorse
GoldenKeys

Red Lion

Silver Shell
Green Tree
GreenQrozier
Red Wheel

Humble Knight
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APPENDIXVIII : TECHNICALIMANUALS

The Virtual Joust

Patrick Newell

One of the more unique events during medievaburnaments was the joust. In this event, mounted knights
would charge at their enemies using various weapons, with the intention of dismounting them. In an effol
to replicate this event, a virtual jousting game will be produced. Four main areas of ezsch will support
this project: historical context of the joust, mechanics of the joust, design concepts, and technical concep
Background research on the joust will be required to set up the historical context and game mechanics, a
design and techntcal research will be required in order to construct the actual game. 75
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3.4  Content Customization and MainteNaNCE................cceoiimmmmmcccessvrveeeesssiemeesmmmssneeeeeenn. L0Z.
341 OVEIVIEW...ciiiiiiiiiiiiiiee etk mmmmmmmme e e 22 e e e e e mmmmmmmmt e e e e e e e e e e e s s smmmmmmmns s s ee e e lO
3.4.2  Customizing Heraldic Crest CONENL.........cceeiiiiiiiice e eeemmmmmee e LO 7
N N (010 o] (1] g To o 1] oo TR PSSO PPPPPPPPPPPPRRRRRPP 1 ) |
4.1  KNOWN HaraWare ISSUES.........ccoiiuuriiiisimmmmeeene e siieeeeee s s vmmmmmmms s essneee e e e s mmmmmmmms s sneeeee e LOS

4.1.1  The Nintendo Wii Remote with a single blue LED lit does not control the mouse on the PC
running the Virtual Jausting Simulator after the HVA Jousting Simulator Administrative Console has
o TST ST TS r= 1 =T o T RPPPPPRPPPURPRIR I 0 . I8

4.1.2  The Nintendo Wii Remote with asingle blue LED lit is demonstrating unusual or buggy

(011010 ST I o 1=] A 1=\ V4 (0] (PO UTPPRRRRUPRRRRN 101 |

4.1.3  One or more of the Nintendo Wii Remotes will notemain connected to the PC running the

Virtual JOuSting SIMUIALOT ..ot eemeeeee oo cemeeeeemee e e e e e e e e e e e s smmmmmmmmssseeeeeeeeeeesemeek 10

4.1.4  The third-party Nintendo Wii Remote sensor bar made seval loud beeping noises and then

turned Off UNeXPeCtedlY............ooiiiiiiiiiceeeeeeme et e smmmmmmemsi e e e s emmmmmmmms s eeseseee e e emmmmmel 1O

4.1.5  The third-party Nintendo Wii Remote sensor bar turns off unexpdedly and/or the blue LED
lIght IS flasShing........cccoiiiiiii e eeeeeeee e e e eeeee e eemmmmmms e e e e s e e e e e e s smmmmmmmme e e e e ennenn ke L)
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4.2  Gameplay ISSUES.........oiiiiiiiiiiiceeemmmmee e ae e e e e ee et mmmmmmmm e e e e e e e e e e e smmmmnnne sl 10
421 -1 OET ¢ OEA 1 AT AA Obp AT A Al.xl1l..EO..OAQ110 OEOI Pb
4.2.2  The horse controller does not seem to be registering left and right movements for the horse.

112

4.2.3  The lance occasionally does not seem to move left and/or right when directed to do so with

ThE [ANCE CONIOIIET .. ..ceviee ettt et e e et mmmmmmmt e et e e en s e s smmmmmmmmt e e e b eeenn s smmmmmmmme e L L3

424 4EA 117 OO0Ah 1 AT AAh T O EIT OOCA 11 OGAI A1 66 OAAIT Oi
LY 01010 | (o 1 o TP I 1
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INSTALLATION ANCBETUP

This section details the resarces and procedures required to install and operate the full and
demonstration versions of the Virtual Jousting Simulator. The full version of the Virtual Jousting Simulator
includes Nintendo Wii Remotes for handling user input for the lance and hors&he demonstration version

of the Virtual Jousting Simulator uses a standard keyboard and mouse to handle user input.

PREREQUISITES
The Virtual Jousting Simulator requires the following hardware and software installed in order to

complete the subsequentnstallation and setup steps in this section:

COMPUTERSYSTEMREQUIREMENTS
The Virtual Jousting Simulator is designed to run on a personal computer or a laptop

computer. Regardless of the type, the computer should have the following minimum

specifications

Processor: 1.0 GHz or higher
RAM: 1 GB or higher
Video Card: 256 MB of video RAM or higher

Available Disk Space:1 GB
Operating System:  Windows Vista or Windows XP
Optical Drive: Must be abletoreadCR2 / - 6 08

ADDITIONALHARDWARHREQUIREMENTS
The following hardware is required in order to operate the Virtual Jousting Simulator with

respect to user input and graphical displays:
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A LCD or CRT Monitor that supports a resolution of 1024x768 pixels and is
compatible with the computer platform described insection 1.1.1.

A LCDProjector (Full Version Only) that supports a resolution of 1024x768 pixels
and is compatible with the computer platform described in section 1.1.1.

A Projector Screen (Full Version Only) that can fit the display of the LCD projector
described above.

A Mouse with at least two buttons that is compatible with the computer platform
described in section0.

A Standard keyboard (either external or onboardto laptop) that is compatible with
the computer platform described in sectiorD.

A 2 Nintendo Wii Remotes (Full Version Only)

A Bluetooth Receiver (Full Version Only), either internal or external that is listed
on the following website that contains known compatible Bluetooth devices:
http://www.wiili.org/index.php/Compatible_Bluetooth_Devic es. Using an external
Bluetooth adapter will usually require a USB port to be available on the computer
platform described in sectionO.

A Nintendo Wii Remote Se nsor Bar (Full Version Only)

COMPUTEFRSOFTWARHEREQUIREMENTS
The following software should be installed on the computer platform detailed in sectiofl in

order for the Virtual Jousting Simulator to run. If any of this software is not installed, it can
be obtained from the websites provided for each item.

Latest version of Java JRE:http://www.java.com/en/download/index.jsp
Latest version of Flash Player: http://get.adobe.com/flashplayer/

The Virtual Jousting Simulator software package

Bluetooth Software and Drivers for the Bluetooth Receiver to be used (Full
Version Only)

D D D

NINTENDOWII REMOTESETUP(FULL VERSIONONLY)
This section details the procedures for setting up the Nintendo Wii Remotes for the full version of the

Virtual Jousting Simulator. If setting up for the demonstration version of the Virtual Jousting
Simulator, advance to the next section. Ensure that all prerequisites have been met before starting

this procedure.

BLUETOOTHNSTALLATION

If using an external USB Bluetooth ada pter (Figure 1.2.1), insert it into an
available USB port on the computer (Figure 1.2.2) that will run the
Virtual Jousting Simulator. Otherwise, omit this step.

80


http://www.wiili.org/index.php/Compatible_Bluetooth_Devices
http://www.java.com/en/download/index.jsp
http://get.adobe.com/flashplayer/

Figurel.2.1¢ A Targus USB Bluetooth Adapter.

s

Figue 1

.2.Z, Targus USB Bluetooth Adapter inserted into a USB port.

If Bluetooth drivers have not been installed for the Bluetooth device, follow
the Windows driver software installation utilities instructions to
install the required software to use the Bluetooth dev ice. Otherwise,
omit this step.
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CONNECTING NINTENDOWII REMOTE

If the Bluetooth device is working properly, a small Bluetooth icon should
be located on the Windows taskbar (Figure 1.2.3). Single left -click
on the Bluetooth icon and single left -clickol O3 ET x "1 OAOI 1T OF
$AOEAAGS T DHPOETT 1 T-up@mend (Figurée@y. i OE DT b

< PRI 2 ) 10:51 PM

Figure 1.2.3; Bluetooth icon (outlined in red) on Windows Vista taskbar.

Send a File

Receive a File
Join a Personal Area Network

Open Bluetooth Settings

Add a Bluetooth Device

Show Bluetooth Devices
2
Q
3

Remove Bluetooth Icon SR\ Sk s
7 VIiacro... \+ Uncitl... ) B @“’3 10:52 PM

Figure 1244 { K2g .t dzSG220K 5S@AO0OSupinmendLIiA2y 2y . fdzSti220K

6 AOEEU OEDAOOEAEOSAOEAAOGO xET Al x APPAAOO
&ECOOA p8¢8us8 )y £ AT U AAOGEAAOG AT 1 OAEI]
1 AAAT EO POAOGAT O ET OEA OSAOEAAOGS OAA
window, advance to section 1.2.3 and perform the necessary steps to
reset the Nintendo Wii Remote installation process before
continuing to step O.
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€) Bluetooth Devices =l
Devices | Options | COM Ports | Hardware |

Remove Properties

[ ok [ Gancel || ey

Figure 1.2.5x¢ . f dzSii 220K 5S@PA0S&¢ G6AYR26D

#1 EAE OEA O! AGBA GA'O0DAAGT IEOE $AOEAAOG xET A

6 AOEEZU OEAO OEA O!'AA "1 OAOI 1 OE S$SAOEAA 7E!L
desktop.
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=

9 Add Bluetooth Device Wizard (=3

Welcome to the Add Bluetooth
Device Wizard

Before proceeding, refer to the "Bluetooth" section of the
device documentation. Then set up your device so that your
computer can find it:

-Tumiton

- Make it discoverable {visible)

- Give it a name (optional)

- Press the button on the bottom of the device
{keyboards and mice only)

[] My device is set up and ready to be found.

@ Add only Bluetooth devices that you trust.

Back Next >

Figure1.2.6¢4! RR . £ dzSG220K 5SOA0S 2AT I NRE G6AYR26D

)T OEA O!'AA "1 OAOT T OE $AOEAAlefrdidd h®© A6 | &E (
check-AT @ 1 AAAT AAh O-U AAOGEAA EO OAO Ob

IMPORTANT:

Steps 0 through 0 should be performed as quickly as possible in order to get

the Nintendo Wii Remote to connect to the computer running the Virtual

Jousting Simulator. If at any point during these steps the blue LED lights on

the Nintendo Wii Remote stop flashing, stop the installation process and

start the Nintendo Wii Remote reset procedures in section 0.

Locate a Nintendo Wii 2 AT T OA | &ECOOA p8¢8xqQ AT A 11
buttons on the Nintendo Wii Remote.

>
>\
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Figure 1.2.%! bAYyG{iSyR2 2AA wSY2(0S 6AGK (GKS amé FyR GHE 0

3EI O1 OAT A1 661 U AAPOAOGO AT A OAI AAOGA OEA Oy
Wii Remote as shown in Figure 1.2.8.

Figure 1.2.85 SLINSaaAy3a FyR NBfSIaAy3d (GKS amé FyR aué 0 dzii
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Verify that the four blue LED lights on the Nintendo Wii Remote flash on and
off continuously (Figure 1.2.9). (Note: If less than four LED lights
flash continuously on the Nintendo Wii Remote, this is an indicator
that it may not have sufficient power from its batteries and may not
be able to connect to the computer. Itis recommended that the
batteries in the Ni ntendo Wii Remote either be replaced with new ones
or be recharged if this occurs).

Figure 1.2.9; Nintendo Wii Remote with four of its LED lights on.

)T OEA O!AA "1 OAOI T OE S$AOEAA 7dddh®AL | &EC

O. Aobo AOBOIT 8

Verifytha®O OEA O! AA "1 OAOI 1 OE $AOEAA 7EUAOAG
searching for Bluetooth devices as shown in Figure 1.2.10.
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6 AOEALAU OEAO xEAI

Select the Bluetooth device that you want to add. 8

Q

@ If you dont see the device that you want to add, make sure that it is
tumed on. Follow the setup instructions that came with the device,
and then click Search Again.

Search Again

v E Add Bluetooth Device Wizard '

Figure 1.2.1¢ 4! RR . £ dz2Si220K 5S@A0S 2 Al I NR¢

~ -

AROEAA 1 AAAT AA-COT-nipl 60 A DA A A2060 A

1.2.11
) Add Bluetooth Device Wizard
Select the Bluetooth device that you want to add. 8

ﬂ% Nintendo RVL-CNT-01
New device

If you dont see the device that you want to add, make sure that it is
tumed on. Follow the setup instructions that came with the device, "
and then click Search Again. Search Again

[ <Back [ Net> | [ Cancel |

ASFNODKAY3I F2NJ

Figure 1.2.1kda ! RR . f dz§i 223K 5SJA OS -CNIOL dede seleciell.i K bAYy (i Sy R2
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3AT AAO OEA AAOGEAA 1-BMAIpAA AD. OHeilgiyAs 1 A6£0

associated icon and single left -A1 EAE OEA O. Agbos AOOOI 1

6 AOEAU OEAO OEA Os$i UIT O TAAA A DPAOOEAU OI

ET OEA Ol AA "1 OAOGT T OE $SAOEAA 7EUAOAS

) Add Bluetooth Device Wizard (==
Do you need a passkey to add your device? 9

To answer this question, refer to the "Bluetooth" section of the documentation that came with
your device. If the documentation specifies a passkey, use that one.

() Choose a passkey for me
Use the passkey found in the documentation:
() Let me choose my own passkey:

@ Dont use a passkey

[# You should always use a passkey, unless your device does not support one. We
- recommend using a passkey that is 8to 16 digits long. The longer the passkey, the
more secure it will be.

l < Back ” Next > ][ Cancel ]

Figure 1.212¢ KS a52 @&2dz YSSR RSOK OSKE2EO0ORBERR & 2 dzNJ

OEA O$i Ui O TAAA A PAOOEAU Oi AAA UI O
$AOEAA 7EUAOAG xEAIAH Ath GEA COHAI 11 BROECO O A
radio button to selectitand single left -A1 EAE OEA O. AgOo6 AC

~

6 AOEAU OEAO OE /M AGEAM "7IEQMAGAIGORAT | D1 AOAO A

1.2.13.
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9 Add Bluetooth Device Wizard (=3
Completing the Add Bluetooth
Device Wizard
The Bluetooth device was successfully connected to your

computer. Your computer and the device can communicate
whenever they are near each other.

To close this wizard, click Finish.

Cancel

Figure 1.2.1% 6! RR . f dz§0i 223K 5SOAO0S 2AT I NRé¢ KIFa O02YLX SGSR®

)T OEA O!'AA "1 OAOT T OE $-ADEAE ODEBMAOAEHhEOETH
Verify that the four blue LED lights are still flashing on th e Nintendo Wii
Remote. If the four blue LED lights are still flashing, repeat steps 0
through 0 to add the second Nintendo Wii Remote. If the second
Nintendo Wii Remote has already been connected, omit the next
steps and continue to the next section. If the four blue LED lights are
not flashing, continue to the next step.
6 AOEAU OEAO OEA 1 Ax] CNABRAARAAADOEADAEATDQAC
O"1 OAOT 1T OE $AOEAAOGG xET AT x j} &ECOOA ps8
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e
€) Bluetooth Devices

Devices | Options | COM Ports | Hardware |
Peripherals (keyboards, mice, joysticks)
* Nintendo RVL-CNT-01
£ No passkey
Remove 7 : Properties
[ ok || Cancel Apply

Figure 1.2.14 Bluetooth Devices window with a single Nintendo RZINTFO1 device.

Single left-A1T EAE 11 OEA -ONTEPOABKAVEZAA, EATT OI

single left -click the properties button.

6 AOEAU OEAO OELNT pE 100N THA O &@B6A O 6

appears on the desktop.

xET AT x
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7
9 Nintendo RVL-CNT-01 Properties 7 /=)

General A Services
v Nintendo RVL-CNT-01
Type of device:  Joystick]|
Address: 00:21:bd:72:34:31
Last connected:  Tuesday, March 31, 2009 at 10:58:12 PM
Connection: No passkey
[ QK ] [ Cancel Apply

Figure 1.2.1& ¢ KS da b A y{CREORFopentigi[¢ GAY R26 P

Repeat steps 0 and 0.

Singleleft-Al EAE AOBDEABDS OAA EIT -ONgApO .0 BI ®AIOHIE A
window.

6 AOEAU OEAO OEA O$OEOAOO &I O EAUAT AOAh 1
O3A0O0OEAAOGO OAA EiI-cNOEA OOEPAADOEAODG6 xEI
(Figure 1.2.17).
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7
€ Nintendo RVL-CNT-01 Properties 7|

LEAGene{alr | Servicesvi

This Bluetooth device offers the following services. To use a
service, select the check box.

("] Drivers for keyboard, mice, etc {HID)

[ OK I [ Cancel Apply

Figure 1.2.1%¢ KS G5 NABSENAEI NRNJ YA OSY SG0O 61 L50¢ aSNWAOSH

Single left-A1 EAE OEA O$OEOAOO &I O EAUAT AOAh 1 E/
select it if it is not already selected. If the checkbox is already
selected, deselect it by single left -clicking on the checkbox and then
select it again by single left -clicking the checkbox.

#1 EAE OEA O! P11 U6 AOOGONTnET O OEBAOOEROAT Al
Verify that the four blue LED lights on the Nintendo Wii Remote flash on and

off continuously for at least 30 seconds. They should continue

flashing as long as the Nintendo Wii Remote is connected to the

computer. If they stop flashing, repeat steps 0 through 0 or continue
to section 0 to reset the Nintendo Wii Remote installation process.
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RESETTING THENINTENDOWII REMOTEINSTALLATIONPROCESS

)T OEA O$AOEAAOGSG OAA ET OEA O"1 OAOIT OE ¢/
OA1 AAO A AAOGEAA xEOE A 1 AAAT Al -1 E
DOAOO OEA O2Ai 1 6Ad6 AOOOIT 8

Verify that the selected device inthe O$ AOEAAO6 OAA ET OEA O
$AOEAAOOG xET AT x j &ECOOA p8c¢8ptq EO OA
seconds for the device to be removed).

Repeat steps 0 and 0 until all devices with labels containing the word,
O. ET OAT AT oh AOA OAI T OAA mEOI T OEA O$AO
$AOEAAOO xET AT x8

Continue to step 0 to begin connecting Nintendo Wii Remotes.

VISUALDISPLAY ANININTENDOWII REMOTESENSORBAR SETUP
This section details the procedures to setup the visual displays ftine full and demonstration

versions of the Virtual Jousting Simulator. This section also details the procedures required to
operate and position the Nintendo Wii Remote sensor bar. It is assumed that the full version of the
Jousting Simulator will use ar.CD projector as a primary display and a standard LCD or CRT
computer monitor as a secondary display. It is assumed that the demonstration version of the
Jousting Simulator will use only a standard LCD or CRT computer monitor as its primary display. If
installing and setting up the full version of the Virtual Jousting Simulator, follow the steps outlined in
section0. Otherwise, follow the steps outlined inaction 0. When finished with the steps in either

section0 or 0, advance to sectior.
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VISUALDISPLAYSETUP FORULL VERSION
Connect the LCD projector to the computer that will run the Virtual Jousting
Simulator.

Ensure that the LCD projector is connected to a power supply and turn it on.

Setup and modify the positioning of the projector screen as needed in order
to achieve a desired display from the LCD projec tor.

Single right -click on the desktop and single -|l A0 A1 EAE OEA 0001 b
E£L£ OOEI ¢ 7ETAI xO 80
Windows Vista.
) £ OOET ¢ 7ET AT xO 6EOOAh OAOEZU OEAO OEA
the desktop. If OOET ¢ 7ET AT xO 80h
001 PAOOEAOS xEIT AT x
If using Windows Vista, single left -A1 EAE 11 OEA OS$SEODPI AU 3 A
OEA OGO0AOOI T Al EUAGETT &6 xEIT AT x8 -clickkE OOE
IT OEA O3AOOET CcO6 OAA
) £ OOET ¢ 7ET AT xO 6EOOAh OAOEZU OEAO OEA
OEA AAOGEOI b8 ) £ OOET C
OEOEAI A EI

IO OAI AAO OEA O0A

(
OAOEAU OEAOD
APPAAOO i1 OEA AAO

(
7ET AT xO 80h OA
OEA OS$EOPI AU 001 PAOOEAOGS
)yl OEA OS$EOPI AU 3A00ET CO6 10 OmA@dOET CO6 O
corresponding to the LCD projector from the drop -down menu
containing the name of the currently selected monitor.
Single left-click on the check-AT @A O 1T AAAT AAn
Onw@OAT A OEA AAOGEOI P 1101
already selected.

X

O4EEO EO iU
O Etliepard nbtl E OT O
Single left-A1T EAE AT A EI 1 A OEA OI EAAO O1 AAOT AAOI
AOAc EO O OEA bi OEOEIT OEAO OAAAON
OEAOA EO 11 Opmncgct AU xoy DEGAI 06
be able to support the display requirements for the Virtual Jousting
Simulator).

@

I DOE
Single left-A1 EAE OEA O! bl U6 AOOOIT 8

Acknowledge any confirmation dialog boxes by single left -A1 EAEET ¢ OEA
IO 0O9A0G6 AOOOIT O EI

OET OA AEAIT C Al @A
Close any open windows.
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VISUALDISPLAYSETUP FORDEMONSTRATIONERSION

Single right -click on the desktop and single -I AZ£O0 Al EAE O 0
EALZ OOEI ¢ 7ET AT xO 80 1 0 OAI AAO OEA
Windows Vista.

) £ OOET ¢ 7ETAI xO 6EOOAR OA Oiingaiw agpeads®Gn OE A  (
OEA AAOGEOI b8 ) £ ETC 7ET AT xO 80h OA
001 PAOOEAOS xEI A APPAAOO i1 OEA AAO

O_’Q'li‘_t » Control Panel » Personalization
— -

Tasks

Personalize appearance and sounds
Change desktop icons

: Window Color and Appearance
G Adjust font size (DPI)

Fine tune the color and style of your windows.

! Desktop Background
Choose from available backgrounds or colors or use one of your own pictures to decorate the
desktop.

@ Screen Saver

Change your screen saver or adjust when it displays. A screen saver is a picture or animation that
covers your screen and appears when your computer is idle for a set period of time.

-
<

Sounds

Change which sounds are heard when you do everything from getting e-mail to emptying your
Recycle Bin.

¢

Mouse Pointers

Pick a different mouse pointer. You can also change how the mouse pointer looks during such
activities as clicking and selecting.

Theme

Change the theme. Themes can change a wide range of visual and auditory elements at one time
including the appearance of menus, icons, backgrounds, screen savers, some computer sounds,
and mouse pointers.

B 5

See also Display Settings
ar and Start Menu Adjust your monitor resolution, which changes the view so more or fewer items fit on the screen.
2 You can also control monitor flicker (refresh rate).

‘Ease of Access

Figure 132 AYR2 64 +Aaul 6t SNE2YlFfAlFGUA2YEé AONBSY

If using Windows Vista, single left -A1 EAE 11 OEA
OEA O0AOOITAIE i x ET
IT OEA O3AOO0EI

O$EODPM AU 3 A
Al x8 -cligk&g OOE

AU OEAO OEA ¢«
TAT xO 80h OA
EAO6 xEIT AT x8

) £ OOET ¢ 7ET AT xO 6EOOAh OAO
OEA AAOGEOI b8 ) £ OOET C

7
visiblein OEA OS$SEOPI AU 001 PAO

’
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Towss N

(S

Monitor ‘

Drag the icons to match your menitors. Identify Monitors

2. Generic PnP Monitor on NVIDIA GeForce 8800 GTS

This is my main monitor

Extend the desktop onto this monitor

Resolution: Colors:

Low [J High  |Highest@2bit) |

1680 by 1050 pixels

How do I get the best display?

[Adganced Settings... ]

[ OK J [ Cancel

)

Apply

Figure 1.3.22 AYR2 & *Aadl a5A&LX I

a

{StiAay3a¢
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Single left-A1 EAE AT A EI 1 A OEA OI EAAO O1 AAOT AAOI
AOAc EO Oi OEA Dpi OEOEIT OEAO OAAAOR O
OEAOA EG TAU porie PEGAI 086 1 POEITH OEAT
be able to support the display requirements for the Virtual Jousting
Simulator).

Single left-A1 EAE OEA O! bbbl Ud AOOOIT 8

Acknowledge any confirmation dialog boxes by single left -A1 EAEET ¢ OEA
I O O9ukdd®in those dialog boxes.

Close any open windows.
NINTENDOWII REMOTESENSORBARSETUP

Locate the Nintendo Wii Remote sensor bar.

Figure 1.3.3; A third-party Nintendo Wii Remote sensor bar.
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