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ABSTRACT 

This project presents a sport of the past using current technologies to recreate the experience of jousting 

for visitors to the Higgins Armory Museum.  Through collaboration with museum staff, intensive historical 

research, and a rigorous, iterative software 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 simulate 

realism in the user-application interface. 
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INTRODUCTION 

THE JOUST 

The scene stands still as the contenders glare at each other, separated by a distance shy of a hundred yards.  

The crowd grows restless as the final adjustments are made to each knight's mount.  Suddenly, one of the 

knights begins to advance.  In response to his rival's challenge, the second knight commands his horse 

forward.  The horses gain speed as the distance between the two knights shrinks, the rhythmic galloping 

drowning out the cheers and jeers from the animated spectators.  With less than a dozen yards remaining, 

both knights drop their lances and brace for impact.  The outcome of this joust lies in the horsemanship and 

lance mastery of each knight, and perhaps a bit on the preference of Lady Luck. 

 

! ǾƛǊǘǳŀƭ ƧƻǳǎǘŜǊΣ ƳƻƳŜƴǘǎ ōŜŦƻǊŜ ƛƳǇŀŎǘΧ ό±ƛǊǘǳŀƭ WƻǳǎǘƛƴƎ {ƛƳǳƭŀǘƻǊ ǎŎǊŜŜƴ-shot) 

The scenarios that were painted just now are descriptive of a highly celebrated sport of the past, the joust.  

Although tournaments existed long before the jousts, shortly after its introduction in the 11th century, it 

became the main attraction of subsequent tournaments.  There were many variations of the joust, each 

with their own sets of rules and equipment.  The most common type involved two knights wielding lances, 

charging at each other with the intent of shattering their 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 evolved 

into a sport through the introduction of safety measure such as the tilt and rebated lances. 
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Accompanying the technical evolution of the joust was the redirection of ambitions and dispositions.  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 from the 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, bringing the royalty and 

commoners together through entertainment. 

 

Heraldic Crest Designer (Virtual Jousting Simulators screen-shot) 

Unfortunately, enthusiasm for the joust has faded for the most part.  There are still societies that regularly 

host and participate in jousts, but the general populace is unable to indulge in this practice.  Therefore, the 

goal of this project team was to introduce the joust in a format that would be most convenient and exciting: 

a simulation employing numerous innovative technologies. 

THE MUSEUM 

Due to the specificity of this topic, reliable information and artifacts are difficult to uncover.  Fortunately, a 

local museum provided the project group with sufficient guidance and resources to develop a simulation of 

acceptable quality. 
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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 weapons 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.  Performances and 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 geared toward them, or just relax with other children. 

THE PROCESS 

Worcester Polytechnic Institute's (WPI) Interactive Qualifying Project (IQP) introduces students to 

problems that involve consideration of parameters beyond those found in typical textbook problems.  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 (HAM) 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 and 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 visitorship research 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 narrowed down to one: a jousting simulator. 

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

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

the simulator, and development of an underlying 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 compiled from the ground up with the assistance of a student majoring in 

Interactive Media and Game Development (IMGD) fulfilling an independent study program at WPI.  A 

storyboard drawing from the historical context research was drafted, and game mechanics were modeled 

after the research on the actual mechanics of the joust. 

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

simulator to a level of software maturity where it could be introduced to the public.  In addition to the 
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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 major issues during the development process, causing the input device mechanisms 

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

THE PRODUCT 

After two terms of research and development, the first beta version was completed.  It consisted of several 

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 real-time jousting simulator, which 

allowed a user to joust against a computer-controlled 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. 
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HISTORY OF THE JOUST 

The tournament of the Middle Ages ɀ 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 tournaments 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 to relax and hone skills necessary for war.  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 THE TOURNAMENT 
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 know 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 tournament-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 11th 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 this 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 enemy.  Before this, after attacking, most cavalry would be defenseless as their 

lances would be 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 in the common 

practice of naming the tournament after the two townships 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 
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tournaments occurred hate them.  Formal areas for tournaments were later established to prevent this 

problem. 

THE RISE OF THE TOURNAMENT AND OBJECTIONS 
Between 1125 and 1130, tournaments started to pop up all around Europe.  Due to the increasing 

popularity, the Catholic Church took notice.  They did 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 tournament.  In an attempt to stop people from participating, they 

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 knights 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, the dead 

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 the 1170's, it gained attention from another group ɀ 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.  As this 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, increasing their popularity.  By the end of the 12th 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, spectatorship 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 of Henry I 

and Henry II, the tournament had been banned (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 Edward I decided to revoke the ban and 

place tournament organization under the government's control. 

Edward I 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 having 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 five places for them to 

officially occur and banned them from occurring anywhere else (Clephan, 1919).  This prevented people 

from avoiding paying the necessary 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 participated in 

ÔÏÕÒÎÁÍÅÎÔÓ ÄÕÒÉÎÇ ÔÈÅ ρρχπȭÓ ÁÎÄ ρρψπȭÓȢ (ÉÓ most unique quality was that he was not of noble birth. 

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 doing this, 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 Henry III. 

JOUSTING EQUIPMENT AND THE PLAYING FIELD 
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 except 

a piece of straight, smooth wood that was pointed at the end. It could be made out of any type of wood but 

ÓÏÆÔ ×ÏÏÄÓ ×ÅÒÅ ÃÏÍÍÏÎ ÓÏ ÉÔ ×ÏÕÌÄ ÂÅ ÅÁÓÉÅÒ ÔÏ ÂÒÅÁË ÁÎÄ ÓÃÏÒÅ ÐÏÉÎÔÓȢ  4Ï ÉÎÃÒÅÁÓÅ ÐÁÒÔÉÃÉÐÁÎÔȭÓ ÓÁÆÅÔÙȟ 

a vamplate was added in the 14th century ÔÏ ÐÒÏÔÅÃÔ ÔÈÅ ÕÓÅÒȭÓ ÁÒÍȢ &ÏÒ ÁÒÍÏÒȟ ÅÁÒÌÙ ÊÏÕÓÔÅÒÓ ÕÓÅÄ ÓÔÁÎÄÁÒÄ 

battlefield armor, which was a chainmail shirt. It was not until the beginning of the 13th century that plate 

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

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

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

specifically for jousting was made in 1391 by Sir Bartholomew Burghersh (Cripps-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 safety. Shields were 

ÎÏ× ÆÌÁÔ ÁÎÄ ÔÒÉÁÎÇÕÌÁÒ ×ÉÔÈ ÔÈÅ ËÎÉÇÈÔȭÓ ÈÅÒÁÌÄÒÙ ÏÎ ÔÈÅ ÆÒÏÎÔȢ 4ÈÅ ËÎÉÇÈÔ ÔÈÅÍÓÅÌÖÅÓ ×ÏÕÌÄ ×ÅÁÒ ÓÕÒÃÏÁÔÓ 

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 
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ÅÎÄ ÏÆ ÔÈÅÍȢ 4ÈÉÓ ÃÁÍÅ ÆÒÏÍ ÔÈÅ ËÎÉÇÈÔȭÓ ÌÁÄÙȢ 3ÈÅ ×ÏÕÌÄ ÒÉÐ Á ÐÉÅÃÅ ÏÆ ÈÅÒ ÃÌÏÔÈÉÎÇ ÁÎÄ ÈÁÎÄ ÉÔ ÔÏ ÈÅÒ 

knight for luck. This image of a fully 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 halls were 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 for the 

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 into each other when the knights were charging at each other 

(Clephan, 1919, p. 39). 

TRAINING FOR THE JOUST 
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. 

4ÈÅ ÑÕÉÎÔÁÉÎ ÆÏÃÕÓÅÄ ÏÎ ÐÅÒÆÅÃÔÉÎÇ ÔÈÅ ËÎÉÇÈÔȭÓ ÁÉÍȟ ÁÂÉÌÉÔÙ ÔÏ ÓÔÁÙ ÓÔÅÁÄÙ ÉÎ ÔÈÅ ÓÁÄÄÌÅ ÁÆÔÅÒ ÉÍÐÁÃÔȟ ÁÎÄ 

discarding broken lances properly. This game had existed 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 advanced devices 

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 17th century. 

Running at the ring was a later sport that was created to perfect other essential jousting 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 break their lance on the target easier, which meant they were able to get more points. 

THE JOUST IN THE 14TH CENTURY 
The 14th century was a period of evolution for the joust and the tournament. The transition from chain mail 

to plate armor that began in the 13th 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 to commemorate any special 

event such as a coronation or wedding.  These types of tournaments were often announced well in advance, 
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allowing any foreign knights ample time to come (Clephan, 1919, p. 24).  The tournament had begun its 

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

SETTING UP A TOURNAMENT 
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 coming to 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 that they 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. Knights 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. Knights 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 

ÔÈÅ ÃÈÅÖÁÌÉÅÒ ÄȭÈÏÎÎÅÕÒȢ 4ÈÅ ÃÈÅÖÁÌÉÅÒ ÄȭÈÏÎÎÅÕÒ ×ÁÓ Á ËÎÉÇÈÔ ×ÈÏÓÅ ÌÁÎÃÅ ÂÅÃÁÍÅ ËÎÏ×Î ÁÓ ÔÈÅ ÃÏÕÖÒÅ-

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 actual 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 where they 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 craftsman (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 for young 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 caused a lack of 
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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 proper 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 guards were 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 few of 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 badly planned tournament. Without proper planning, chaos would occur and result in a 

catastrophic event for the participants and the hosting lords. 

INDIVIDUAL CHALLENGES 
While pageants and large scale tournaments were becoming the norm for royalty to hold, another form of 

challenge was rising. This type of challenge was a duel that consisted of three parts. The three most 

common parts were jousting, battle-axe swings, and dagger swings. Each participant would be given a 

certain number of swings to injury or kill their opponent. The number of swings with the battle-axe 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 end of the 14th 

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 the 14th century. Before the walls of 

Rennes in 1357, Bertrand du Guesclin and Sir Nicholas Dagworth participated in this type of duel (Clephan, 

1919).  The duel ended with no clear winner and neither party ended up getting hurt. Another example 

would be from France. Shortly before the death of King Charles V in 1380, Frenchman Gauvain Micaille and 

%ÎÇÌÉÓÈÍÁÎ *ÏÁÃÈÉÍ #ÁÔÏÒ ÄÕÅÌÅÄȢ $ÕÒÉÎÇ ÔÈÅ ÄÕÅÌȟ #ÁÔÏÒ ÍÁÎÁÇÅÄ ÔÏ ÉÎÆÌÉÃÔ Á ÓÅÒÉÏÕÓ ×ÏÕÎÄ ÔÏ -ÉÃÁÉÌÌÅȭÓ 

thigh during their jousting. However, as the blow occurred during jousting, it was considered dishonorable. 
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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 further issue was raised about it. 

DE BOUCICAUT 
The jouster of the 14th 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 straight (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 provided the 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 short and 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. 

15TH CENTURY 
During the 15th 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 safe and 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 officials 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 but eliminated 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 15th 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 of the 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 polgonally-cut 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 15th century was an important addition to the jousting field. The tilt 

was a wooden barrier that was placed between the two jousters which prevented the horses from hitting 
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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 

ÔÈÅ ËÎÉÇÈÔÓȭ ÇÒÅÁÔÅÒ ÃÏÎÔÒÏÌ ÏÖÅÒ ÔÈÅÍȢ "Ù ÈÉÔÔÉÎÇ ÁÔ ÁÎ ÁÎÇÌÅȟ ÔÈÅ ÃÈÁÎÃÅ ÔÈÅ ÌÁÎÃÅ ×ÏÕÌÄ ÐÉÅÒÃÅ ÔÈÏÕÇÈ ÔÈÅ 

armor was greatly reduced since it would reflect off the opponent 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 

ÅÌÉÍÉÎÁÔÉÎÇ ÔÈÅ ÒÉÓË ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÊÏÕÓÔÉÎÇȟ ÙÏÕ ×ÅÒÅ ÍÁËÉÎÇ ÉÎÔÏ Á ÃÈÉÌÄȭÓ ÇÁÍÅȢ 4ÈÅÓÅ ËÎÉÇÈÔÓ still 

preferred the old style of jousting where sharp-tipped 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 unhorse 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 technologically during the 15th 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 hit the ÌÅÆÔ ÓÉÄÅ ÏÆ Á ËÎÉÇÈÔȭÓ ÂÏÄÙȟ ÔÈÅ 

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 around 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 this century made it so when properly used, there was little 

risk of injury to the participants. 

DOWNFALL OF THE JOUST 
The downfall of the joust began in the 16th century. There are many reasons that attributed to this downfall, 

though the most common one is the rise 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 protection that it used to give 

ineffective. An armored knight was similar to a tank. A ground solider had few 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. The armored 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 reason that uses of the knight were declining. Mobility was 

becoming a vital part of any strategistsȭ plans to win a battle during a war. This presented a problem as 

wartime tactics changed to rely more on mobility than on line battles. Knights in armor were not very 

mobile and could not be deployed quickly. They 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 not available with the new 

emerging type of warfare. Quick movement on the battlefield was also impossible as armor by nature was 

hampering to the movement of the knight. As warfare moved towards increased mobility, the use of armor 

continued to disappear. 

Armor itself had another factor that was reducing its usage - cost.  Creating a custom suit of armor that 

would allow for maximum mobility and comfort was out of reach for most of society. Even in the Middle 

Ages, only the rich were able to afford plate armor. To 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 wear. They knew it offered little protection and was not worth the 

discomfort.  As fewer people owned or used armor, less people were able to participate in the joust as plate 

armor was a necessity. 

The last pieces of the puzzle that were bringing down the joust were the loss of the values that surrounded 

the joust and the lack of royal participation .  The joust slowly moved away from a fight between two highly 

skilled warriors to more of a theatrical performance.  Chivalry, which was a major part of the tournament, 

×ÁÓ ÉÔÓÅÌÆ ÆÁÄÉÎÇȢ )ÎÄÉÖÉÄÕÁÌ ÐÏ×ÅÒ ÁÎÄ ÇÒÅÅÄ ×ÅÒÅ ÂÅÃÏÍÉÎÇ Á ÍÕÃÈ ÇÒÅÁÔÅÒ ÐÁÒÔ ÏÆ Á ÐÅÒÓÏÎȭÓ life.  

&ÉÇÈÔÉÎÇ ÆÏÒ Á ÌÏÒÄ ÁÎÄ ÌÁÄÙȭÓ ÆÏÒ ÊÕÓÔ ÈÏÎÏÒ ÁÎÄ ÇÌÏÒÙ ×ÅÒÅ gone. Royalty, which provided a major source of 

funding for these expensive events, stopped participating after Henry II 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 his visor up, the 

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

tournaments. 

THE JOUST AS THEATER 
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 15th century progressed.  Tournaments were beginning 

to only include jousts as a formality, not because it was the main source of attention. By 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 Tempio d'Amore (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 definitely be classified as theater when it becomes known 

that on top of these prearranged fights, they also included a storyline to make it more interesting. This 

makes it have absolutely no resemblance to the original tournament where knights would try their best in 
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order to win and the outcomes of tournaments were never guaranteed and predestined.  Having the joust 

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

MODERN ATTEMPTS TO REVITALIZE THE JOUST 
Years after the tournament ceased to exist there were some modern attempts to revitalize it.  The people 

that sought to bring back the tournament wanted to show the old glory 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 the tournament from extinction, these old 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 in 1839 (Clephan, 1919).  Known as 

the Eglington tournament, it encountered many problems when it tried to get organized. Many people did 

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

ÃÏÎÔÅØÔ ÉÎ ÓÏÃÉÅÔÙ ÉÎ ÔÈÅ ρψππȭÓȢ $ÅÓÐÉÔÅ ÔÈÅÓÅ ÐÒÏÔÅÓÔÓȟ %ÇÌÉÎÇÔÏÎ ÍÁÎÁÇed to collect the necessary funds 

and run the tournament. Even with his careful planning, the tournament was considered a failure. The day 

the tournament was suppose to 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. Another tournament 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 held at Brussels in 1905 (Clephan, 1919).  They decided to 

set this tournament to mimic the event when the joust was the most spectacular. To appeal to a modern 

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

recreation to have much greater success than the EglingtÏÎ ÔÏÕÒÎÁÍÅÎÔȢ  !Ó ÔÈÅ ρωππȭÓ ÃÏÎÔÉÎÕÅÄȟ ÔÈÅ 

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 several niches such as 

entertainment, celebration, and war skill practice for 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, including respecting women, preserving the land you 

traveled on, and treating others with respect. Even today in the 21st century, we emulate these events to 

remember the values of this time. The tournament will continue to fascinate and provide us with a means 

of getting a glimpse of this time period. 
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MECHANICS OF THE JOUST 

It is believed that medieval tournaments were inspired from the Roman Troy Games; these games were 

essentially mock battles amongst various warriors (Blair, 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 warfare (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 shatter the lance or dismount the opponent.  Jousts of 

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

Despite efforts to reduce the danger in jousting by including a barrier between jousters and 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 warfare (Barber & Barker, 1989, p. 6).  However, despite 

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). 

JOUST STYLES 
Starting from the early 15th 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 golden 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 between these two styles stemmed 

from the type of lance used and the objectives of the run (Blair, 1958, p. 160). 

THE GESTECH 
The Gestech was originally used to describe jousts fought with rebated lances (Blair, 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 most distinctive element 

of this style stemmed from the saddle.  For this style, the saddle was raised about 10 inches above the 

ÈÏÒÓÅȭÓ ÂÁÃË ÓÏ ÔÈÁÔ ÔÈÅ ËÎÉÇÈÔ ÁÓÓÕÍÅÄ Á ÓÔÁÎÄÉÎÇ ÐÏÓÔÕÒÅ ×ÈÅÎ ÍÏÕÎÔÅÄ (Blair, 1958, p. 161).  The front 

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 out (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 body (Blair, 1958, p. 161). 
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After c. 1450, the Hohenzeuggestech was replaced by the Gestech (Blair, 1958, p. 161).  In addition to the 

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

Compared to the Hohenzeuggestech, 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 was a thickly padded bumper that hung 

ÁÒÏÕÎÄ ÔÈÅ ÈÏÒÓÅȭÓ ÎÅÃË ÉÎ ÓÕÃÈ Á ×ÁÙ ÁÓ ÔÏ ÐÒÏÔÅÃÔ ÔÈÅ ÆÒÏÎÔ ÏÆ ÔÈÅ ÈÏÒÓÅ ÁÎÄ ÔÈÅ ÒÉÄÅÒȭÓ ÌÅÇÓ (Blair, 1958, p. 

161). 

THE SCHARFRENNEN 
In the Scharfrennen, the main objective was unhorsing, 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 

&ÒÉÅÄÒÉÃÈȭÓ ρτσφ ÉÎÖÅÎÔÏÒÙ ÏÆ ÁÒÍÏÒ (Blair, 1958, p. 163).  From illustrations dating before the end of the 

15th century, it was suggested that the Scharfrennen was originally fought in a light half-armor, with a 

sallet, bevor, and a rectangular shield covering the left side of 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 the vamplate of the lance was 

considered to be sufficient protection for the arms and hands (Blair, 1958, p. 163). 

RULES OF THE JOUST 
There are various rules specific to different types of jousts.  A few examples of rules follow: 

RULES BY EDWARD IV IN 1466 
An example of jousting rules follows.  These rules were decided by Edward IV in 1466 (Cripps-Day, The 

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

Á Each knight to run six courses with each other knight at slow canter. 

Á Points Scored 

Á Lance struck and broken between waist and bottom of helm ɀ ADD 1 

Á Lance struck and broken on helm ɀ ADD 2 

Á Lance struck and broken on shield ɀ ADD 3 

Á Penalty Points 

Á Lance broken on saddle or below waist ɀ DEDUCT 1 

Á Lance hitting barrier, first offense ɀ DEDUCT 2 

Á Lance hitting barrier, second offense ɀ DEDUCT 3 

Á Lance hitting barrier, third offense ɀ FORFEIT PRIZE 

Á +ÎÉÇÈÔ ËÉÌÌÉÎÇ ÁÄÖÅÒÓÁÒÙȭÓ ÈÏÒÓÅ ÍÕÓÔ ÆÏÒÆÅÉÔ ÐÒÉÃÅ ÏÆ ÔÈÉÓ ÈÏÒÓÅ ÏÒ ÅØÃÈÁÎÇÅ ÈÏÒÓÅ ÁÔ ÊÕÄÇÅȭÓ 

discretion 

Á Lance striking horse forfeits prize 

Á Lance hitting barrier three times forfeits prize 

Á Prizes Awarded to 
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Á Lance striking adversary out of his saddle ɀ HIGHEST AWARD 

Á Knight upsetting both man and horse ɀ NEXT HIGHEST AWARD 

Á +ÎÉÇÈÔ ÌÁÎÃÉÎÇ ÁÄÖÅÒÓÁÒÙȭÓ helm three times ɀ NEXT AWARD 

Á Knight who breaks most lances ɀ NEXT AWARD 

Á In a tie the knight wins who ran the fairest course, gave the greatest number of lance strokes and 

bore himself best. 

EQUIPMENT OF THE JOUST 

ARMOR OF THE JOUST 
The following figure illustrates various equipment that are used in the joust. 

 

LANCE OF THE JOUST 
History of the Lance  
Early lances were very short; they measured roughly 6 feet and 6 inches (Edge & Paddock, 1988, p. 30).  

The arrival of the 13th 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 14th century, the average lance length 

increased to 12 feet, and the lance was fitted with a vamplate and grapper (Edge & Paddock, 1988, p. 88).  

As time passed, the lance became larger and heavier, and by the end of the 15th century, it became 

unfeasible to increase the size of the lance anymore (Edge & Paddock, 1988, p. 146). 

About the La nce 
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 lance (Anglo, 

2000, p. 245).  With respect to the grip, it should have a circumference around six and a half inches (Anglo, 

2000, p. 245).  As for the vamplate, it should be eight and a half inches in diameter, two and a half pounds in 

weight, and about four inches above the grip.  If the vamplate is placed too high, the shoulder is exposed to 

the opposing lance.  If it is placed too close, the vamplate may touch the cuirass when making an encounter 

and may get in the way of shattering 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). 

HORSE EQUIPMENT 
Horse equipment generally consists of three main components: saddle, bitting, and armor.  War saddles 

ÓÔÁÒÔÅÄ ÏÆÆ ÓÉÍÐÌÅȟ ÂÕÔ ÅÖÏÌÖÅÄ ÏÖÅÒ ÔÉÍÅ ÔÏ ÉÎÃÌÕÄÅ ÐÌÁÔÉÎÇ ɉȰÓÁÄÄÌÅ ÓÔÅÅÌÓȱɊ ÔÈÁÔ ÐÒÏÔÅÃÔÅÄ ÔÈÅ ÔÈÉÇÈ ÏÆ ÔÈÅ 

rider and a cantle that encased the hips, to prevent the rider from being forcibly dismounted (Hyland, 1998, 

p. 6). 

Bits in the medieval period were divided into two categories: snaffles and curbs (Hyland, 1998, p. 7).  

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

ÏÆ ÔÈÅ ÈÏÒÓÅȭÓ ÍÏÕÔÈ (Hyland, 1998, p. 7).  The 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 harshness 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 loose-reined, and were 

ÃÏÎÄÉÔÉÏÎÅÄ ÔÏ ÆÏÌÌÏ× ÔÈÅ ÒÉÄÅÒȭÓ ÍÏÖÅÍÅÎÔÓȟ ÓÉÎÃÅ ÁÎÙ ÒÅÓÉÓÔÁÎÃÅ ×ÉÌÌ ÒÅÓÕÌÔ ÉÎ ÐÁÉÎ (Hyland, 1998, p. 8). 

SKILLS OF THE JOUST 

LANCE PLAY 
The lance play demonstrated in tournaments of the medieval period differs from the lance play applied in 

ÁÃÔÕÁÌ ÃÏÍÂÁÔȢ  )Î ÃÏÍÂÁÔȟ ÔÈÅ ÌÁÎÃÅ ÉÓ ÁÉÍÅÄ ÁÔ ÔÈÅ ÏÐÐÏÎÅÎÔȭÓ ÈÏÒÓÅ ÉÎÓÔÅÁÄ ÏÆ ÔÈÅ ËÎÉÇÈÔȟ ÂÅÃÁÕÓÅ ÔÈÅ 

horse is not as heavily armored as the rider (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 more penetrating and horse collisions are possible (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 difference 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 in the tournaments 

(Anglo, 2000, p. 229). 

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

230).  There is a gradual transition from light to heavy lance; this is to reduce the risk of injuries (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 bow (Anglo, 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 fingers (Anglo, 2000, p. 230).  Once the lance is in striking position, the 

hand should be directed with the eye, and the eyes should remain open until contact is made (Anglo, 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 lack of will to 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 impact (Anglo, 2000, p. 231).  Others are unable to 

keep their eyes open (Anglo, 2000, p. 231).  A possible, but less common scenario 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 the weight 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 effectively (Anglo, 2000, p. 

231).  A third option stems from lack of comfort in the saddle, caused by poor saddle construction (Anglo, 
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2000, p. 231).  A final reason is a restless horse, usually resulting from poor horsemanship (Anglo, 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 opponent (Anglo, 

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, same fighting 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 an average 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 it (Duarte, Bem Cavalgar, 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 incompetence (Duarte, 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 movement (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 Cavalgar, 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 reins (Duarte, Bem Cavalgar, 1438, p. 40).  Finally, for 

ÉÎÃÏÍÐÅÔÅÎÃÅȟ ÔÈÅ ÒÉÄÅÒȭÓ ÌÁÃË ÏÆ ËÎÏ×ÌÅÄÇÅ ÉÎ ÊÏÕÓÔÓ ÒÅÓÕÌÔ ÉÎ ÈÉÍ ÎÏÔ ÄÉÒÅÃÔÉÎÇ ÔÈÅ ÈÏÒÓÅ ÃÌÏÓÅ ÅÎÏÕÇÈ ÔÏ 

the tilt to initiate a collision (Duarte, Bem Cavalgar, 1438, p. 40). 

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 always radiate 

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 faces (Duarte, Bem Cavalgar, 

1438, p. 8).  The second is knowledge; a good horseman knows how to handle all horse equipment, 

ÕÎÄÅÒÓÔÁÎÄÓ ÔÈÅ ÈÏÒÓÅȭÓ ÓÈÏÒÔÃÏÍÉÎÇÓ ÁÎÄ ÉÓ ÁÂÌÅ ÔÏ ÒÅÄÕÃÅ ÏÒ ÃÏÒÒÅÃÔ ÔÈÅÍȟ ÁÎÄ ËÎÏ×Ó ÈÏ× ÔÏ ÈÁÎÄÌÅ 

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 Cavalgar, 1438, p. 8). 
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TECHNICAL RESEARCH AND DEVELOPMENT 

SUMMARY 
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 extent of B-term, 

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 development in 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 the potential 

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 of B-term 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. 

TECHNICAL REPORTS 
The following is a collection of reports developed throughout the course of the technical research and 

development phase during B-term.  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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WEEK 2 REPORT ɀ INPUT DEVICES ɀ 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 been 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 standard 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 accelerometer 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 mapping 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 input component of this project was to create a high-level 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 developed exposed some 

complications and inefficiencies for this approach.  Thus, a new approach was taken that utilizes the 

wrapper façade pattern, a common design pattern used in enterprise-level software engineering.  This 

approach essentially allows for encapsulation of low-level human input by having the built-in 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 lance are derived from the 

relative x and y coordinates of the mouse.  For example, assuming that high-level y-axis modifications were 

not made, moving a standard optical mouse up on the y-axis will move the lance upwards.  Similarly, 

moving the mouse down on the y-axis, right on the x-axis and left on the x-axis will move the lance down, 

right, and left, respectively. 

For the Nintendo Wii remote, a slightly more in-depth approach had to be taken to achieve maximum 

functionality and efficiency.  The method used to control the lance was to read input from the 

accelerometer on the Wii remote by translating those values to low-level 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 built-in functionality of the Flash API 

to capture either mouse or virtual mouse movements.  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 hardware-related scenarios. 

The standard optical mouse 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 an existing script that 

mapped Wii remote movements to mouse movements, a relative motion capturing method on the z-axis 

was scripted, so that rotating the remote on the z-axis in a specific position would translate directly to a 

discrete y-axis value for the mouse 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 z-axis and mapping these values to the y-coordinate system 

implemented by the GlovePIE engine.  The axes of the Wii Remote have been identified in the following 

diagram: 

 



29 
 

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.  Similarly, 

rotating the remote downward on the z-axis produces values between 0.0 and approximately -30.0.  By 

monitoring the value of the mouse coordinate on the y-axis when the mouse was placed at the two 

extremes of the screen, it was determined that the top 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 remote and mouse movements, a simple 

equation was then created to map a Wii remote position directly to a cursor position on the z-axis: 

(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 system.  Dividing 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 y-position of the cursor through the Wii remote, one of which has been 

tested.  The method that has been tested is to read values from the accelerometer on the x-axis, 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 all of the 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 readings from the infrared (IR) sensor in order to calculate the y-axis 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 system was developed for the x-axis 

as has been developed for the y-axis.  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 control scheme is relatively 

easy to accomplish in Flash using its built-in 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  

                // to this custom function  

{  

  this._x = _xmouse; // Set x - pos of object to mouse - x- coord  

  this._y = _ymouse; // Set y - pos of object to mouse - y- coord  

  

  updateAfterEvent(); // Update object with coordinate data  

}  

 

As stated in the comments (un-ÅØÅÃÕÔÁÂÌÅ ÔÅØÔ ÉÎ ÔÈÅ ÃÏÄÅ ÐÒÅÃÅÄÅÄ ÂÙ ȰȾȾò), the default system cursor is 

hidden from the screen, and a custom visual object in flash is dragged along the screen wherever 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 the set of key codes for each key on the keyboard, which is identical to the ASCII 

ÄÅÃÉÍÁÌ ÖÁÌÕÅ ÏÆ Á ÓÐÅÃÉÆÉÅÄ ÃÈÁÒÁÃÔÅÒȢ  4ÈÅ ÆÏÌÌÏ×ÉÎÇ !ÃÔÉÏÎ3ÃÒÉÐÔ ÃÏÄÅ ×ÉÌÌ ÍÁÐ ÔÈÅ Ȱ!ò key to a function 

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

  

eventListener.onKeyDown = function() // Map the key - down event to this  

                    // custom function  

{  

    var keyValue = Key.getCode(); // Get code of key that was pressed  

  

    var aKey = 65 ; // Key code for capital ĂAΖ  

      

    if(keyValue == aKey) // If the A key was pressed, show message  

    {  

   trace(ñYou pressed the A key!ò);  

    }  

}  

 

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

the Flash demo provided with this week' s report.  The first draft of this demo tracks the movements of 

ÅÉÔÈÅÒ Á ÍÏÕÓÅ ÏÒ Á 7ÉÉ ÒÅÍÏÔÅ ÉÎ ÏÒÄÅÒ ÔÏ ÁÉÍ Á ȰÌÁÎÃÅ ÐÏÉÎÔȱȟ ×ÈÉÃÈ ÉÓ Á ÌÏ×-tech version of what the 

actual virtual lance might behave like.  The user can currently move the lance point over various parts of 

ÔÈÅ ȰÔÁÒÇÅÔ ÄÕÍÍÙȱȟ ÔÏ ÓÉÍÕÌÁÔÅ ÐÏÓÓÉÂÌÅ ÐÏÉÎÔÓ ÏÆ ÉÍÐÁÃÔ ÏÆ ÔÈÅ ÌÁÎÃÅȢ  4ÈÅ Ø ÁÎÄ Ù ÃÏÏÒÄÉÎÁÔÅÓ ÏÆ ÔÈÅ ÌÁÎÃÅ 

point are tracked in a data box in the lower right corner of the application. 

** 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. 

  



32 
 

WEEK 3 REPORT ɀ COLLISION DETECTION ɀ 11/10/2008  

Summary  
The virtual jousting simulator being developed for the 2008-2009 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 the ÁÃÔÕÁÌ ÐÏÉÎÔ ÁÔ ×ÈÉÃÈ Á ÊÏÕÓÔÅÒȭÓ ÌÁÎÃÅ ÍÅÅÔÓ ÈÉÓ ÏÐÐÏÎÅÎÔ ÍÕÓÔ ÂÅ 

ÃÁÌÃÕÌÁÔÅÄ ÕÐÏÎ ÔÈÅ ȰÃÏÌÌÉÓÉÏÎȱ ÏÆ ÔÈÅ Ô×Ï ÊÏÕÓÔÅÒÓȢ  4ÈÉÓ ÃÏÌÌÉÓÉÏÎ ÓÙÓÔÅÍ ÉÓ ÉÎÔÅÎÄÅÄ ÔÏ ÂÅ ÉÍÐÌÅÍÅÎÔÅÄ ÁÓ Á 

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 three-dimensional 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 sub-problems.  This 

first sub-problem is concerned with the point at which the two jousters come to a point of collision along a 

single axis, regardless of the precise point of impact.  The second sub-problem deals with the remaining 

two axes in this three-dimensional problem, where it must determine the point on a two-dimensional plan 

in which the jouster hits his target.  The diagram below gives a visual representation of this concept: 
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The sub-problem regarding a collision along a single axis is fairly simple.  The overall concept of this issue 

is that two objects are approaching 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, which will 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 will be 

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 other, they will be destined to meet at some point, which is where the 

next sub-problem comes into play. 

Having solved the single-axis problem, the second component of the collision detection system determines 

the point along the remaining two axes upon which a 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 impact and 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 two-axis point of impact has been solved, 

the combination of the two sub-problems produces an evaluated three-dimensional point of impact. 

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

scripting language, ActionScript.  The various speed constants that were defined 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 user controlled 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, which determines 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 reach eaÃÈ ÏÔÈÅÒȭÓ 

starting positions. 
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5ÓÉÎÇ Á ÃÏÎÓÔÁÎÔ ÓÐÅÅÄ ÁÎÄ ÍÏÄÉÆÙÉÎÇ ÉÔ ÁÌÓÏ ÁÌÌÏ×Ó ÆÏÒ &ÌÁÓÈȭÓ ÉÎÎÁÔÅ Ô×ÅÅÎÉÎÇ ÆÕÎÃÔÉÏÎÁÌÉÔÙ ÔÏ ÂÅ ÕÓÅÄ ÔÏ 

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 axes to 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 the point 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 run-time 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 allows the 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 two data objects collide, data 

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

message box.  Ideally, this data would later be used to determine game mechanics as described above. 
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WEEK 4 REPORT ɀ INFRARED-BASED VIRTUAL LANCE CONTROL IMPLEMENTATION ɀ 11/17/2008  

Summary  
The virtual jousting simulator being developed for the 2008-2009 Higgins Virtual Armory IQP will require 

Á ÍÅÁÎÓ ÂÙ ×ÈÉÃÈ ÔÏ ÃÏÎÔÒÏÌ ÔÈÅ ÐÌÁÙÅÒȭÓ ÖÉÒÔÕÁÌ ÌÁÎÃÅȢ  /ÎÅ ÏÆ ÔÈÅ ÍÅÔÈÏÄ ÐÒÏÐÏÓÅÄ ÉÎÖÏlved using a 

Nintendo Wii Remote to capture human input and subsequently manipulate the virtual lance in order to 

ÂÅÓÔ ÅÍÕÌÁÔÅ ÃÏÎÔÒÏÌÌÉÎÇ Á ÒÅÁÌ ÌÁÎÃÅȢ  !Ó ÓÔÁÔÅÄ ÉÎ ÔÈÅ Ȱ)ÎÐÕÔ $ÅÖÉÃÅÓȱ ÄÏÃÕÍÅÎÔȟ ÔÈÅÒÅ ÁÒÅ Ô×Ï ÍÅÁÎÓ ÂÙ 

which to read user input from a Wii Remote, 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 be in 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 would be 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 Remote to 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 feel as though 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 

to where the vÉÒÔÕÁÌ ÊÏÕÓÔÅÒȭÓ ÈÅÁÄ ÉÓ ÌÏÏËÉÎÇȢ  7ÈÅÎÅÖÅÒ ÔÈÅ ÕÓÅÒ ÃÁÕÓÅÓ Ôhe virtual jouster to look in a 

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 virtual 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 in ÔÈÅ Ȱ)ÎÐÕÔ 

$ÅÖÉÃÅÓȱ ÄÏÃÕÍÅÎÔ ÁÎÄ ÂÙ ÃÏÎÓÔÒÕÃÔÉÎÇ Ô×Ï ÓÏÕÒÃÅÓ ÏÆ ÉÎÆÒÁÒÅÄ ÌÉÇÈÔ ÆÏÒ ÔÈÅ 7ÉÉ 2ÅÍÏÔÅ ÔÏ ÂÅ ÁÂÌÅ ÔÏ ÔÁËÅ 

in infrared readings.  Each source was created using two high-output 5mm infrared LEDs, a 51 ohm 

resistor, a 10 ohm resistor, a standard slide switch, a AAA battery holder with a two-battery capacity, and 2 

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

below: 
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Each source has the two LEDs in very close proximity to each other in order to intensify 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.  

(ÁÖÉÎÇ ÍÏÒÅ ÔÈÁÎ Ô×Ï ÉÎÆÒÁÒÅÄ ÓÏÕÒÃÅÓ ×ÏÕÌÄ ÅÓÓÅÎÔÉÁÌÌÙ ȰÃÏÎÆÕÓÅȱ ÔÈÅ 7ÉÉ 2ÅÍÏÔÅ ÉÎÆÒÁÒÅÄ ÄÅÔÅÃÔÏÒ ÁÎÄ 

would cause unexpected 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 demonstration 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 also be emitting 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 LEDs, a 

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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WEEK 7 REPORT ɀ WII REMOTE DATA COMMUNICATION OVER AN XML SOCKET ɀ 12/16/2008  

Summary  
The current approach to capturing Wii Remote data uses third-party 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 one-way interface with the Wii Remote.  The application software has 

the ability perform actions based on data received through emulated input device 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 communication 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 client-server setup that allows for the application 

software to have access to the Wii Remote data without 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 the same 

data at all times.  This allows for the application software to be loosely coupled from its system-level 

backend , which makes code maintenance a much easier task in the long-run.  The diagram below gives a 

basic outline of how this system is laid out from 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 sending data 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 

Remote 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 the client 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 whenever 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 the WiiremoteJ application programming interface (API).  The networking component was 

ÄÅÖÅÌÏÐÅÄ ÕÓÉÎÇ *ÁÖÁȭÓ ÎÅÔ×ÏÒËÉÎÇ ÃÏÍÐÏÎÅÎÔÓȢ  4ÈÅ 7ÉÉÒÅÍÏÔÅ* !0) ÓÉÍÐÌÉÆÉÅÓ ÔÈÅ ÉÎÔÅÒÆÁÃÅ ÂÅÔ×ÅÅÎ ÔÈÅ 
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server and the Wii Remote by being able to map data change events from the 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 and the 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 Flash-based application that 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 sockets would, with 

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 be as 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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PROJECT PROPOSAL 

OVERVIEW 
 The following 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. 
 

Higgins Armory ñVirtual Joustò Project 2008-09 

 

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 

ñvirtual joustò experience for installation in the public galleries at the Higgins Armory Museum. Visitors 

will interact with a Flash-based game through a Nintendo Wii Remote embedded in a shortened 

medieval-style lance, using a second Nintendo Wii Remote to represent interaction with the jousterôs 

horse.  

 

 
Virtual Joust (Full demonstration build Apr. 09) 

 

The gameôs introductory section allows visitors to select their own heraldic colors and coat-of-arms. The 

visitorôs heraldic design will be procedurally incorporated into the gameôs visuals. Internet access will 

allow visitors to develop their heraldic designs offsite before and after their onsite experience. Long-
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term development of this game will allow for building a full online community of Higgins ñvirtual 

jousters.ò 

 

 
Heraldry Selector (Full demonstration build Apr. 09) 

 

This project was completed in May 2009, which includes a fully-functional Jousting Simulator that can 

utilize an interface consisting of two Nintendo Wii Remotes.  Further projects will be planned in future 

academic years to build on the success of this final pilot-version. 

 

 

Technical Requirements 

 

The project plan calls for duplicates 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 plan, one 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 GHz (Client) 

Single-Core: 1.8 GHz (Server) 1.8 (Client) 
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RAM  2 GB 

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 

running open-source server 

software 

$900 

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 available for purchase. 

 

**  This is the price directly from Microsoft.  Having the operating system pre-loaded on a pre-

manufactured system tends to be lower in price. 

 

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

client-level PCs. 

 

Note: 

Pre-manufactured desktop platforms from companies such as Dell, HP, or Compaq 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 print-out below: (Price: $369) 
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Input Devices 

 

Device Specs Price (Minimum)  

Optical Mouse 2 Buttons, 1 Wheel, USB or PS/2 $10 

Keyboard US Layout, USB or PS/2 $20 

USB Bluetooth Adapter* Targus ACB10US $40 

Nintendo Wii Remote  $50 

Wii Remote Rechargeable Power 

Pack 

 $20 

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 functionality has 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 

 

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

 

***  Minimum is optical 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 20ò, 1366x768 px resolution $900 

Small Touch Screen Monitor 15ò, 1024x768 px resolution $300 

Total  $1200 

 

 

Sound 

Device Specs Price (Minimum)  

2.1 Speaker Configuration 2 Speakers, 1 Subwoofer $50 

Sound Dome 20ò Diameter $600 

Total  $100 ($1200)*  

 

*  Desired is 2 sound domes. Minimum is 2 speaker systems. 

http://www.wiili.org/index.php/Compatible_Bluetooth_Devices
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Software (Development and Maintenance) 

Item Specs Price (Minimum)  

Flash CS4 Professional  $700 

Total  $700 ($700) 

 

Kiosk 

 

Item Specs Price (Minimum)  

Jousting helmet Great basinet style from Jeff 

Wasson 

$2500 

Lance stub From Historic Enterprises $100 

Vamplate From Historic Enterprises $70 

Materials for 2 kiosks; backup 

power source; security cable 

 $1100 

Preparator/building mgr work on 2 

kiosks 

1 week of work required to 

produce each kiosk 

NEED THIS FIGURE 

Total  $3870 ($3770)*  

 

*  Desired figure includes a 2
nd

 lance stub in case of breakage. 
 

  



47 
 

CONCLUSION 

REVIEW OF INTERACTIVE QUALIFYING PROJECT 

After determining our project path through research on the Higgins Armory Museum and numerous 

meetings with museum staff, significant research was done using the museum'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 same 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 focused 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 OF DEVELOPMENT PROCESS 

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 itself.  During 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 entire project, we kept open channels of communication with 

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

FUTURE WORK 

The released version of our product provides the user with a good feel of what the joust was like.  As 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 further 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 to actually implement 3D graphics for game 

play, giving the game multiplayer capabilities, adding a role-playing 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 3D graphics engine and multiplayer support would make the 

joust itself more realistic and interesting for the players.  Online play, along with a role-playing game 
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container would make a great future project as it would 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 game is played using a lance and a set of reins on a pole.  This 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 game 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 I: PICTURES OF THE TOURNAMENT 

 

Knights parading around the lists before a tournament that occurred between 1450 and 1475 

 

Knights jousting during a tournament that occurred between 1450 and1475 
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Two knights jousting in the lists during the 1450-1475. 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 heraldry used 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 decorated for a tournament. Hanging from the windows is the heraldry of the knights that 

will be participating in the tournament. 

 

0ÒÅÔÏÕÒÎÁÍÅÎÔ ÐÒÅÐÁÒÁÔÉÏÎȢ 4ÈÅ ËÎÉÇÈÔȭÓ ÈÅÌÍÅÔÓ ÁÒÅ ÌÉÎÅÄ ÕÐ ÏÎ ÄÉÓÐÌÁÙ ÆÏÒ ÔÈÅ ÊÕÄÇÅÓ ÔÏ ÖÉÅ×Ȣ !Ô 

this time, the judges were able to expel knights from the tournament if they felt they were not 

chivalrous. 
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The awarding of the prizes. The 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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APPENDIX II:  INTERVIEW QUESTION OUTLINE 

 

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 prefer that the project 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 gathering, 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 day for 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 about any 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 I can ask them about the problem?  
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1.3.  How does the museum currently manage recording its visitor 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 projects that we could do to assist the museumôs 

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. 

2. 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 better suited for 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 for 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 types of 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 children 2-4, kids 5-7, or 8-10) 
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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 at home 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 interactive be 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 that could 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 Questions 

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 including books, 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 group wants 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.  
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APPENDIX III:  INTERVIEW WITH 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 

o Experts come to look at the items in the museum and learn more about the subject.  

o 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 2-7. 

¶ Two major sections of the museum. The 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 and armor. 

¶ &ÏÒ ÁÎ ÅØÈÉÂÉÔ .ÉËËÉ ÉÓ ÓÅÅËÉÎÇ ÓÏÍÅÔÈÉÎÇ ÔÈÁÔ ×ÉÌÌ ÇÉÖÅ ÔÈÅÍ ÔÈÅ ȰÍÏÓÔ ÂÁÎÇ ÆÏÒ ÏÕÒ ÂÕÃËȱȢ  

¶ 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 into the 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 have the 

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 do 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 all. They 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 some sort 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. 

¶ $ÏÅÓÎȭÔ ËÎÏ× ÁÂÏÕÔ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÈÉÔÓ ÏÎ ÔÈÅ website. However, is more interested in how long 

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 1pm to 3pm 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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o www.eduweb.com has soft copies of the papers she gave me as hard copy 

o American Association of Museums aam-us.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 

¶ 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 

 (ÁÓ Á ÃÁÒÅÅÒ ×ÉÔÈ ÍÕÓÅÕÍÓȟ ×ÉÔÈ ÍÏÓÔ ÏÆ ÉÔ ÁÓ )ÎÄÉÁÎÁÐÏÌÉÓ #ÈÉÌÄÒÅÎȭÓ ÍÕÓÅÕÍȢ 7ÁÓ ÁÂÌÅ ÔÏ bring 

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.  

 

  

http://www.eduweb.com/
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APPENDIX IV: INTERVIEW WITH OPERAND 
 

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 own interact 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: initial phase of design. Gather information, determine what is going to be done. 

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

%ÎÇÁÇÅÍÅÎÔ ÏÆ ÔÈÅ ÁÕÄÉÅÎÃÅ ÉÓ ÉÍÐÏÒÔÁÎÔ ÓÉÎÃÅ ÉÆ ÔÈÅÙ ÄÏÎȭÔ ÈÁÖÅ ÉÎÔÅÒÁÃÔÉÏÎ ÔÈÅÎ ÔÈÅ ÅØÈÉÂÉÔ ×ÁÓ Á ÆÁÉÌȢ 

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: 

/ÂÓÅÒÖÁÔÉÏÎȡ ÌÏÏË ÁÔ ÉÔ ÏÎÌÙ ÂÕÔ ÃÁÎȭÔ ÔÏÕÃÈȢ /ÆÔÅÎ ÏÃÃÕÒ ÉÎ Á ÍÕÓÅÕÍȢ .ÏÔ ÒÅÁlly much of an interactive just 

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 the artifacts. Appears 

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

ÁÆÔÅÒȢ -ÁËÅÓ ÕÓÅ ÏÆ ÐÏ×ÅÒÆÕÌ ×ÏÒÄÉÎÇ ÔÏ ÃÁÔÃÈ ÐÅÏÐÌÅȭÓ ÅÙÅÓȢ  

Linear 1: at this point, it is more of an interactive to the since that we need.  Similar to a website. In 

ÍÕÓÅÕÍȟ ÏÂÓÅÒÖÁÔÉÏÎ ÉÓ ÔÈÅ ÍÏÓÔ ÐÏÐÕÌÁÒ ȰÉÎÔÅÒÁÃÔÉÖÅȱ ×ÈÉÌÅ ÌÉÎÅÁÒ ÉÓ ÔÈÅ ÎÅØÔ ÍÏÓÔ ÐÏÐÕÌÁÒ ÔÙÐÅȢ  

Database interactive: just filled with data. MostlÙ ÊÕÓÔ Á ÓÅÁÒÃÈÁÂÌÅ ÄÁÔÁÂÁÓÅ ×ÉÔÈ ÉÎÆÏÒÍÁÔÉÏÎȢ  $ÏÎȭÔ ÁÌÌÏ× 

the interactive to become boring. 

Form factor: the medium in which the interactive is delivered (touch screen, screen and rollerball, buttons 



64 
 

Lists will not get audience attention. Do not use a list 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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APPENDIX V: JOUST MECHANICS 
About the Field  

Á The tilt is approximately 6 feet 

high 

Á These are dimensions taken from 

the lists for Lord ScaleȭÓ ÃÏÍÂÁÔ ÉÎ 

1467. 

Á Kings/Judges arranged on the 

north side like shown 

Á Tents for servicing of jousters 

may be located on south 

Á Noted that the tree for challenges 

in the north as well (perhaps 

beyond the kings/judges seats) 

 

Positioning during the Moment of Impact  

Á Generally pass left arm to left arm, 

holding lances on the right 

Á 30 degree angle of impact ensures 

best chance of shattering 

 

Possible Outcomes of a Run (Player)  

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

Á Possible Scenarios 

ü 1st Outcome: Completely miss 

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

ü 3rd Outcome: Shatter lance on one of the three primary targets (possible unhorse) 

ü 4th Outcome: Lance hit the barrier 

ü 5th Outcome: Lose control of horse ɀ go off course 

Á Outcomes are determined by a hidden point system shown later 

Á Hit across the knight is not taken into account; lance mobility will be limited so this scenario will 

not occur  

Kings/Judges

Spectators

Tilt

120 yds

80 yds

30o

12 ft

2 ft

3 ft
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Possible Outcomes of a Run (Computer)  

Á Computer opponent will not be able to unhorse the player 

Á Hits from the computer will be random based on statistics of actual jousts of the 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) 

ü For example, from the Westminster Tournament of Nov 1501, out of 57 courses, 1 lance 

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

Á Possible Scenarios 

ü 1st Outcome: Completely miss 

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

ü 3rd Outcome: Shatter lance on one of the three primary targets (possible unhorse) 

Á Computer players cannot fault like the player; this is to ensure the player gets the opportunity for a 

full run each round 

Á After actual testing, computer hit statistics will be modeled from the data gathered from players 

Point System 

Á Point system will be comprised of explicit and implicit bonuses/penalties 

Á Explicit Scoring ɀ Players will be able to actually see these points awarded for the actions they take 

Action Points 

Lance hit 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 horse ς to the point of going off course -2.0 

Lance hitting the barrier -1.0 

Unhorsing the opponent +5.0 

 

ü 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. 

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

ü Showiness ɀ Heralds just made will begin with a default rating of 5 out of 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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ü Horse Control ɀ Every half a second or so, depending 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. 

ü Difficulty Levels ɀ There will be varying levels of difficulty to be determined after an initial 

game engine has been developed.  Higher difficulty will result in higher point awards.  

Again, max will be 5 points. 

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

impressive looking high score (number inflation)  

Á Scoring will be done on the scorecard proposed previously: 

 

Time of an Actual Run  

Á An actual run will take 7 seconds 

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

Á 2s ɀ 6s, the player will gain control of the horse, and can continue 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 the final hit)  

Á 6s ɀ 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?) 

  

Broken on shield 

Broken on helm 

Hit on helm 

Hit on body 

Broken on body 

Ill broken / off course 

Courses run 
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Horse Control  

Á Involve the use of the board 

Á Try to keep a target (circle or some icon) 

inside a range 

Á The circles of ranges will be randomly 

moving inside an area. 

Á If we want to get elaborate with the GUI, 

can use a more visually appealing shape 

Á When in the off course area, the player will 

be permitted about 0.5 ɀ 1 seconds to 

correct before running off course 

Á Screen moves accordingly (if target to right, 

screen environ shifts to the left) 

Good

Fair

Poor

Off course



Lance Control  

Á As shown previously, use of a lance stub embedded with a Wii-mote 

Á Try to aim for the center of helm/body/shield 

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

Á The sooner it is lowered, the harder to control in the last second 

Á Possible to implement hidden points in this area 

Shattering Determination  

Á This will be based on a hidden point system (not to be confused with end 

game result scores) 

Á This point system will be applied when a target is actually hit in the 

collision 

Á Horse will basically be in 3 possible lanes, which will affect the outcome 

ü Good lane = factor of 1.5 

ü Fair lane = factor of 1 

ü Poor lane = factor of 0 

Á The factors obtained from the horse will be multiplied by the points 

awarded based on location of hit 

ü For example, the shield will consist of 3 regions 

Á A good region = 100 pts 

Á Fair region = 40 pts 

Á Poor region = 10 pts 

ü Therefore, a good lane and a good region will result in 100pts * 1.5 

= 150 pts 

Á Finally, this product will be added to points awarded based on how well 

the lance was lowered (ideal is for lance to be lowered near the end) 

Á Exact numbers have yet to be determined 

Á 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 

 

  

Glance

Hit 50%

Hit 100%

Shatter 50%

Shatter 100%

Unhorse
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APPENDIX VI: ASSET LIST 
 

Hardware  Visual 

Bluetooth Adapter  Backdrop image 

Computer  Crowd image 

Lance Stub  Tilt image 

Monitor  Enemy knight image 

Protective Cage  Enemy horse image 

Speakers  Enemy lance image 

Wii Balance Board  Enemy shield image 

Wii Remote  Historical context image  

Wireless Wii Sensor Bar  Horse head image 

 

 Lance image 

 

 Title screen slideshow 

Software  Scoreboard image 

Adobe Flash Player  Scorecard image 

Java Runtime Environment (6.0 or later)  Crest charge images 

Web Browser  Crest field images 

Windows OS (XP/VISTA)  Sky image 

 

 

 

 

 

 Audio  

 Cheering crowds  

 Horse clopping  

 Horse neighing  

 Intro Music  

 Lance shattering  

 Lance striking armor  

 Trumpets  

 Voice-overs for all text  
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APPENDIX VII: STORYBOARD 
 

Underlined text is what we have voiceovers for. 

START SCENE 

HAVE THEY PLAYED BEFORE? 

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 mouse and scroll over the correct answer. 

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

HAVE PLAYED BEFORE, INPUT NAME 

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

Enter your name. After you are finished, 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 in 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 PLAYER, HASNȭT BEAT FIRST HIGH SCORE 

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 honor and chivalry." 

OLD PLAYER, HAS OWN HIGH SCORE 

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

ÐÌÁÙÅÒȭÓ ÈÉÇÈÓÃÏÒÅɊ ÏÖÅÒ ÆÏÕÒ ÒÏÕÎÄÓ ÏÆ ÊÏÕÓÔÉÎÇȢ 'ÏÏÄ ÌÕÃË ɉÐÌÁÙÅÒ.ÁÍÅɊ ÊÏÕÓÔ ×ÉÔÈ ÈÏÎÏÒ ÁÎÄ ÃÈÉÖÁÌÒÙ." 

GAME OPENING 

The tournament of (Name of tournament)1. 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 foÒ ÔÈÅ ÊÕÄÇÅÓ ÇÁÌÌÅÒÙȟ ÙÏÕ ÓÅÅ Á ÈÅÒÁÌÄ ÈÏÌÄÉÎÇ ÔÈÅ ËÎÉÇÈÔÓȭ ÂÁÎÎÅÒÓ ÔÈÁÔ 

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, you leave 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 

ÊÕÄÇÅȭÓ ÇÁÌÌÅÙȟ ÙÏÕ ÎÏÔÉÃÅ ÔÈÅÍ ÎÏÄÄÉÎÇ ÁÐÐÒÏÖÉÎÇÌÙ ÉÎ ÙÏÕÒ ÄÉÒÅÃÔÉÏÎ Áfter they see your heraldry.  

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

 

 

                                                             
1
 See appendix for list of tournament names.  
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TRANSITION TO THE FIELD 

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 your outstanding 

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 that there 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 

Black Horse 

Golden Keys 

Red Lion 

Silver Shell 

Green Tree 

Green Crozier 

Red Wheel 

Humble Knight 
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APPENDIX VIII : TECHNICAL MANUALS 
 

 

The Virtual Joust 
      
 

Patrick Newell  

 

 

 

  

One of the more unique events during medieval tournaments was the joust.  In this event, mounted knights 
would charge at their enemies using various weapons, with the intention of dismounting them.  In an effort 
to replicate this event, a virtual jousting game will be produced.  Four main areas of research will support 
this project: historical context of the joust, mechanics of the joust, design concepts, and technical concepts.  
Background research on the joust will be required to set up the historical context and game mechanics, and 
design and technical research will be required in order to construct the actual game. 
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INSTALLATION AND SETUP 
This section details the resources 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 horse.  The 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 subsequent installation and setup steps in this section: 

COMPUTER SYSTEM REQUIREMENTS 
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 able to read CD-2/-ȭÓȢ 

ADDITIONAL HARDWARE REQUIREMENTS 
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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Á LCD or CRT Monitor that supports a resolution of 1024x768 pixels and is 

compatible with the computer platform described in section 1.1.1. 

Á LCD Projector (Full Version Only)  that supports a resolution of 1024x768 pixels 

and is compatible with the computer platform described in section 1.1.1. 

Á Projector Screen (Full Version Only) that can fit the display of the LCD projector 

described above. 

Á Mouse with at least two buttons that is compatible with the computer platform 

described in section 0. 

Á Standard keyboard  (either external or onboard to laptop) that is compatible with 

the computer platform described in section 0. 

Á 2 Nintendo Wii Remotes  (Full Version Only)  

Á 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 section 0. 

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

COMPUTER SOFTWARE REQUIREMENTS 
The following software should be installed on the computer platform detailed in section 0 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. 

Á Latest version of Java JRE: http://www.java.com/en/download/index.jsp  

Á Latest version of Flash Player: http://get.adobe.com/flashplayer/  

Á The Virtual Jousting Simulator software package  

Á Bluetooth Software and Drivers for the Bluetooth Receiver to be used (Full 

Version Only)  

 

NINTENDO WII REMOTE SETUP (FULL VERSION ONLY) 
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. 

BLUETOOTH INSTALLATION 

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.  

 

http://www.wiili.org/index.php/Compatible_Bluetooth_Devices
http://www.java.com/en/download/index.jsp
http://get.adobe.com/flashplayer/
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Figure 1.2.1 ς A Targus USB Bluetooth Adapter. 

 

 
Figure 1.2.2 ς 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 A NINTENDO WII 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 -click oÎ Ȱ3ÈÏ× "ÌÕÅÔÏÏÔÈ 

$ÅÖÉÃÅÓȱ ÏÐÔÉÏÎ ÏÎ ÔÈÅ "ÌÕÅÔÏÏÔÈ ÐÏÐ-up menu (Figure 1.2.4).  

 

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

 

    

 
Figure 1.2.4 ς ά{Ƙƻǿ .ƭǳŜǘƻƻǘƘ 5ŜǾƛŎŜǎέ ƻǇǘƛƻƴ ƻƴ .ƭǳŜǘƻƻǘƘ ǇƻǇ-up menu. 

 

 

6ÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ"ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅÓȱ ×ÉÎÄÏ× ÁÐÐÅÁÒÓ ÏÎ ÔÈÅ ÄÅÓËÔÏÐ ÁÓ ÉÎ 

&ÉÇÕÒÅ ρȢςȢυȢ  )Æ ÁÎÙ ÄÅÖÉÃÅÓ ÃÏÎÔÁÉÎÉÎÇ ÔÈÅ ×ÏÒÄȟ Ȱ.ÉÎÔÅÎÄÏȱȟ ÉÎ ÉÔÓ 

ÌÁÂÅÌ ÉÓ ÐÒÅÓÅÎÔ ÉÎ ÔÈÅ Ȱ$ÅÖÉÃÅÓȱ ÔÁÂ ÏÆ ÔÈÅ Ȱ"ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅÓȱ 

window, advance to section 1.2.3 and perform the necessary steps to  

reset the Nintendo Wii Remote installation process before 

continuing to step 0. 
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Figure 1.2.5 ς ά.ƭǳŜǘƻƻǘƘ 5ŜǾƛŎŜǎέ ǿƛƴŘƻǿΦ 

 

#ÌÉÃË ÔÈÅ Ȱ!ÄÄȣȱ ÂÕÔÔÏÎ ÉÎ ÔÈÅ Ȱ"ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅÓȱ ×ÉÎÄÏ× ɉ&ÉÇÕÒÅ ρȢςȢυɊȢ 

6ÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱ ɉ&ÉÇÕÒÅ ρȢςȢφɊ ÁÐÐÅÁÒÓ ÏÎ ÔÈÅ 

desktop.  
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Figure 1.2.6 ς ά!ŘŘ .ƭǳŜǘƻƻǘƘ 5ŜǾƛŎŜ ²ƛȊŀǊŘέ ǿƛƴŘƻǿΦ 

 

 

)Î ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱ ɉ&ÉÇÕÒÅ ρȢςȢφɊȟ ÓÉÎÇÌÅ left -click the 

check-ÂÏØ ÌÁÂÅÌÅÄȟ Ȱ-Ù ÄÅÖÉÃÅ ÉÓ ÓÅÔ ÕÐ ÁÎÄ ÒÅÁÄÙ ÔÏ ÂÅ ÆÏÕÎÄȱȢ 

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  2ÅÍÏÔÅ ɉ&ÉÇÕÒÅ ρȢςȢχɊ ÁÎÄ ÌÏÃÁÔÅ ÔÈÅ Ȱρȱ ÁÎÄ Ȱςȱ 

buttons on the Nintendo Wii Remote.  
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Figure 1.2.7 ς ! bƛƴǘŜƴŘƻ ²ƛƛ wŜƳƻǘŜ ǿƛǘƘ ǘƘŜ άмέ ŀƴŘ άнέ ōǳǘǘƻƴ ƻǳǘƭƛƴŜŘ ƛƴ ǊŜŘΦ 

 

 

3ÉÍÕÌÔÁÎÅÏÕÓÌÙ ÄÅÐÒÅÓÓ ÁÎÄ ÒÅÌÅÁÓÅ ÔÈÅ Ȱρȱ ÁÎÄ Ȱςȱ ÂÕÔÔÏÎÓ ÏÎ ÔÈÅ .ÉÎÔÅÎÄÏ 

Wii Remo te as shown in Figure 1.2.8.  

 

 
Figure 1.2.8 ς 5ŜǇǊŜǎǎƛƴƎ ŀƴŘ ǊŜƭŜŀǎƛƴƎ ǘƘŜ άмέ ŀƴŘ άнέ ōǳǘǘƻƴǎΦ 
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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.  It is recommended that the 

batteries in the Ni ntendo Wii Remote either be replaced with new ones 

or be recharged i f this occurs). 

 

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

 

 

)Î ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱ ɉ&ÉÇÕÒÅ ρȢςȢφɊȟ ÓÉÎÇÌÅ ÌÅÆÔ-click the 

Ȱ.ÅØÔȱ ÂÕÔÔÏÎȢ 

Verify tha Ô ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱ ×ÉÎÄÏ× ÃÈÁÎÇÅÓ ÁÎÄ ÂÅÇÉÎÓ 

searching for Bluetooth devices as shown in Figure 1.2.10.  
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Figure 1.2.10 ς ά!ŘŘ .ƭǳŜǘƻƻǘƘ 5ŜǾƛŎŜ ²ƛȊŀǊŘέ ǎŜŀǊŎƘƛƴƎ ŦƻǊ .ƭǳŜǘƻƻǘƘ ŘŜǾƛŎŜǎΦ 

 

6ÅÒÉÆÙ ÔÈÁÔ ×ÈÅÎ ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱ Æinishes searching, a 

ÄÅÖÉÃÅ ÌÁÂÅÌÅÄ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρȱ ÁÐÐÅÁÒÓ ÁÓ ÓÈÏ×Î ÉÎ &ÉÇÕÒÅ 

1.2.11 

 

 
Figure 1.2.11 ς ά!ŘŘ .ƭǳŜǘƻƻǘƘ 5ŜǾƛŎŜ ²ƛȊŀǊŘέ ǿƛǘƘ bƛƴǘŜƴŘƻ w±[-CNT-01 device selected. 
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3ÅÌÅÃÔ ÔÈÅ ÄÅÖÉÃÅ ÌÁÂÅÌÅÄ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρȱ ÂÙ ÓÉÎÇÌÅ ÌÅÆÔ-clicking  its 

associated icon and single left -ÃÌÉÃË ÔÈÅ Ȱ.ÅØÔȱ ÂÕÔÔÏÎȢ 

6ÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ$Ï ÙÏÕ ÎÅÅÄ Á ÐÁÓÓËÅÙ ÔÏ ÁÄÄ ÙÏÕÒ ÄÅÖÉÃÅȩȱ ÓÃÒÅÅÎ ÁÐÐÅÁÒÓ 

ÉÎ ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱ ×ÉÎÄÏ× ɉ&ÉÇÕÒÅ ρȢςȢρςɊȢ 

 

 
Figure 1.2.12 ς ¢ƘŜ ά5ƻ ȅƻǳ ƴŜŜŘ ŀ ǇŀǎǎƪŜȅ ǘƻ ŀŘŘ ȅƻǳǊ ŘŜǾƛŎŜΚέ ǎŎǊŜŜƴΦ 

 

 

)Î ÔÈÅ Ȱ$Ï ÙÏÕ ÎÅÅÄ Á ÐÁÓÓËÅÙ ÔÏ ÁÄÄ ÙÏÕÒ ÄÅÖÉÃÅȩȱ ÉÎ ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ 

$ÅÖÉÃÅ 7ÉÚÁÒÄȱ ×ÉÎÄÏ×ȟ ÓÉÎÇÌÅ ÌÅÆÔ-ÃÌÉÃË ÔÈÅ Ȱ$ÏÎȭÔ ÕÓÅ Á ÐÁÓÓËÅÙȱ 

radio button to select it and single left -ÃÌÉÃË ÔÈÅ Ȱ.ÅØÔȱ ÂÕÔÔÏÎȢ 

6ÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱ ÃÏÍÐÌÅÔÅÓ ÁÓ ÓÅÅÎ ÉÎ &ÉÇÕÒÅ 

1.2.13. 
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Figure 1.2.13 ς ά!ŘŘ .ƭǳŜǘƻƻǘƘ 5ŜǾƛŎŜ ²ƛȊŀǊŘέ Ƙŀǎ ŎƻƳǇƭŜǘŜŘΦ 

 

 

)Î ÔÈÅ Ȱ!ÄÄ "ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅ 7ÉÚÁÒÄȱȟ ÓÉÎÇÌÅ ÌÅÆÔ-ÃÌÉÃË ÔÈÅ Ȱ&ÉÎÉÓÈȱ ÂÕÔÔÏÎȢ 

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.  

6ÅÒÉÆÙ ÔÈÁÔ ÔÈÅ ÎÅ×ÌÙ ÁÄÄÅÄ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρȱ ÄÅÖÉÃÅ ÉÓ ÐÒÅÓÅÎÔ ÉÎ ÔÈÅ 

Ȱ"ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅÓȱ ×ÉÎÄÏ× ɉ&ÉÇÕÒÅ ρȢςȢρτɊȢ 
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Figure 1.2.14 ς Bluetooth Devices window with a single Nintendo RVL-CNT-01 device. 

 

 

Single left -ÃÌÉÃË ÏÎ ÔÈÅ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρȱ ÄÅÖÉÃÅ ÉÃÏÎ ÔÏ ÓÅÌÅÃÔ ÉÔ ÁÎÄ 

single left -click the properties button.  

6ÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρ 0ÒÏÐÅÒÔÉÅÓȱ ×ÉÎÄÏ× ɉ&ÉÇÕÒÅ ρȢςȢρυɊ 

appears on the desktop.  
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Figure 1.2.16 ς ¢ƘŜ άbƛƴǘŜƴŘƻ w±[-CNT-01 Propertieǎέ ǿƛƴŘƻǿΦ 

 

 

Repeat steps 0 and 0. 

Single left -ÃÌÉÃË ÔÈÅ Ȱ3ÅÒÖÉÃÅÓȱ ÔÁÂ ÉÎ ÔÈÅ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρ 0ÒÏÐÅÒÔÉÅÓȱ 

window.  

6ÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ$ÒÉÖÅÒÓ ÆÏÒ ËÅÙÂÏÁÒÄȟ ÍÉÃÅȟ ÅÔÃ ɉ()$Ɋȱ ÓÅÒÖÉÃÅ ÁÐÐÅÁÒÓ ÉÎ ÔÈÅ 

Ȱ3ÅÒÖÉÃÅÓȱ ÔÁÂ ÉÎ ÔÈÅ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρ 0ÒÏÐÅÒÔÉÅÓȱ ×ÉÎÄÏ× 

(Figure 1.2.17).  
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Figure 1.2.17 ς ¢ƘŜ ά5ǊƛǾŜǊǎ ŦƻǊ ƪŜȅōƻŀǊŘΣ ƳƛŎŜΣ ŜǘŎ όIL5ύέ ǎŜǊǾƛŎŜΦ 

 

 

Single left -ÃÌÉÃË ÔÈÅ Ȱ$ÒÉÖÅÒÓ ÆÏÒ ËÅÙÂÏÁÒÄȟ ÍÉÃÅȟ ÅÔÃ ɉ()$Ɋȱ ÃÈÅÃËÂÏØ ÔÏ 

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.  

 

#ÌÉÃË ÔÈÅ Ȱ!ÐÐÌÙȱ ÂÕÔÔÏÎ ÉÎ ÔÈÅ Ȱ.ÉÎÔÅÎÄÏ 26,-CNT-πρ 0ÒÏÐÅÒÔÉÅÓȱ ×ÉÎÄÏ×Ȣ 

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 THE NINTENDO WII REMOTE INSTALLATION PROCESS 
 

)Î ÔÈÅ Ȱ$ÅÖÉÃÅÓȱ ÔÁÂ ÉÎ ÔÈÅ Ȱ"ÌÕÅÔÏÏÔÈ $ÅÖÉÃÅÓȱ ×ÉÎÄÏ× ɉ&ÉÇÕÒÅ ρȢςȢρτɊȟ 

ÓÅÌÅÃÔ Á ÄÅÖÉÃÅ ×ÉÔÈ Á ÌÁÂÅÌ ÃÏÎÔÁÉÎÉÎÇ ÔÈÅ ×ÏÒÄȟ Ȱ.ÉÎÔÅÎÄÏȱȟ ÁÎÄ 

ÐÒÅÓÓ ÔÈÅ Ȱ2ÅÍÏÖÅȱ ÂÕÔÔÏÎȢ 

Verify that the selected device in the  Ȱ$ÅÖÉÃÅÓȱ ÔÁÂ ÉÎ ÔÈÅ Ȱ"ÌÕÅÔÏÏÔÈ 

$ÅÖÉÃÅÓȱ ×ÉÎÄÏ× ɉ&ÉÇÕÒÅ ρȢςȢρτɊ ÉÓ ÒÅÍÏÖÅÄ ɉÉÔ ÍÁÙ ÔÁËÅ Á ÆÅ× 

seconds for the device to be removed).  

Repeat steps 0 and 0 until all devices with labels containing the word, 

Ȱ.ÉÎÔÅÎÄÏȱȟ ÁÒÅ ÒÅÍÏÖÅÄ ÆÒÏÍ ÔÈÅ Ȱ$ÅÖÉÃÅÓȱ ÔÁÂ ÉÎ ÔÈÅ Ȱ"ÌÕÅÔÏÏÔÈ 

$ÅÖÉÃÅÓȱ ×ÉÎÄÏ×Ȣ 

Continue to step 0 to begin connecting Nintendo Wii Remotes.  

VISUAL DISPLAY AND NINTENDO WII REMOTE SENSOR BAR SETUP 
This section details the procedures to setup the visual displays for the 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 an LCD 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 

section 0.  Otherwise, follow the steps outlined in section 0.  When finished with the steps in either 

section 0 or 0, advance to section 0. 
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VISUAL DISPLAY SETUP FOR FULL 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 -ÌÅÆÔ ÃÌÉÃË ÔÈÅ Ȱ0ÒÏÐÅÒÔÉÅÓȱ ÏÐÔÉÏÎ 

ÉÆ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80 ÏÒ ÓÅÌÅÃÔ ÔÈÅ Ȱ0ÅÒÓÏÎÁÌÉÚÅȱ ÏÐÔÉÏÎ ÉÆ ÕÓÉÎÇ 

Windows Vista.  

)Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 6ÉÓÔÁȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ0ÅÒÓÏÎÁÌÉÚÁÔÉÏÎȱ ×ÉÎÄÏ× ÁÐÐÅÁÒÓ ÏÎ 

the desktop.  If  ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80ȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ$ÉÓÐÌÁÙ 

0ÒÏÐÅÒÔÉÅÓȱ ×ÉÎÄÏ× ÁÐÐÅÁÒÓ ÏÎ ÔÈÅ ÄÅÓËÔÏÐȢ 

If using Windows Vista, single left -ÃÌÉÃË ÏÎ ÔÈÅ Ȱ$ÉÓÐÌÁÙ 3ÅÔÔÉÎÇÓȱ ÏÐÔÉÏÎ ÉÎ 

ÔÈÅ Ȱ0ÅÒÓÏÎÁÌÉÚÁÔÉÏÎȱ ×ÉÎÄÏ×Ȣ  )Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80ȟ ÓÉÎÇÌÅ ÌÅÆÔ-click 

ÏÎ ÔÈÅ Ȱ3ÅÔÔÉÎÇÓȱ ÔÁÂ. 

)Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 6ÉÓÔÁȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ$ÉÓÐÌÁÙ 3ÅÔÔÉÎÇȱ ×ÉÎÄÏ× ÁÐÐÅÁÒÓ ÏÎ 

ÔÈÅ ÄÅÓËÔÏÐȢ  )Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80ȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ3ÅÔÔÉÎÇÓȱ ÓÃÒÅÅÎ ÉÓ 

ÖÉÓÉÂÌÅ ÉÎ ÔÈÅ Ȱ$ÉÓÐÌÁÙ 0ÒÏÐÅÒÔÉÅÓȱ ×ÉÎÄÏ×Ȣ 

)Î ÔÈÅ Ȱ$ÉÓÐÌÁÙ 3ÅÔÔÉÎÇȱ ÏÒ Ȱ3ÅÔÔÉÎÇÓȱ ÓÃÒÅÅÎȟ ÓÅÌÅÃÔ ÔÈÅ ÎÁÍÅ monitor 

corresponding to the LCD projector from the drop -down menu 

containing the name of the currently selected monitor.  

Single left -click on the check -ÂÏØÅÓ ÌÁÂÅÌÅÄȟ Ȱ4ÈÉÓ ÉÓ ÍÙ ÍÁÉÎ ÍÏÎÉÔÏÒȱ ÁÎÄ 

Ȱ%ØÔÅÎÄ ÔÈÅ ÄÅÓËÔÏÐ ÏÎÔÏ ÔÈÉÓ ÍÏÎÉÔÏÒȱȟ ÔÏ ÓÅÌÅÃÔ ÔÈÅÍ ÉÆ they are not 

already selected.  

Single left -ÃÌÉÃË ÁÎÄ ÈÏÌÄ ÔÈÅ ÓÌÉÄÅÒ ÕÎÄÅÒÎÅÁÔÈ ÔÈÅ ÌÁÂÅÌȟ Ȱ2ÅÓÏÌÕÔÉÏÎȱȟ ÁÎÄ 

ÄÒÁÇ ÉÔ ÔÏ ÔÈÅ ÐÏÓÉÔÉÏÎ ÔÈÁÔ ÒÅÁÄÓȟ Ȱρπςτ ÂÙ χφψ ÐÉØÅÌÓȱȢ ɉ.ÏÔÅȡ  )Æ 

ÔÈÅÒÅ ÉÓ ÎÏ Ȱρπςτ ÂÙ χφψ ÐÉØÅÌÓȱ ÏÐÔÉÏÎȟ ÔÈÅÎ ÔÈÅ ÐÒÏÊÅÃÔÏÒ ÍÁÙ ÎÏÔ 

be able to support the display requirements for the Virtual Jousting 

Simulator).  

Single left -ÃÌÉÃË ÔÈÅ Ȱ!ÐÐÌÙȱ ÂÕÔÔÏÎȢ 

Acknowledge any confirmation dialog boxes by single left -ÃÌÉÃËÉÎÇ ÔÈÅ Ȱ/+ȱ 

ÏÒ Ȱ9ÅÓȱ ÂÕÔÔÏÎÓ ÉÎ ÔÈÏÓÅ ÄÉÁÌÏÇ ÂÏØÅÓȢ 

Close any open windows.  
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VISUAL DISPLAY SETUP FOR DEMONSTRATION VERSION 

Single right -click on the desktop and single -ÌÅÆÔ ÃÌÉÃË ÔÈÅ Ȱ0ÒÏÐÅÒÔÉÅÓȱ ÏÐÔÉÏÎ 

ÉÆ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80 ÏÒ ÓÅÌÅÃÔ ÔÈÅ Ȱ0ÅÒÓÏÎÁÌÉÚÅȱ ÏÐÔÉÏÎ ÉÆ ÕÓÉÎÇ 

Windows Vista.  

)Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 6ÉÓÔÁȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ0ÅÒÓÏÎÁÌÉÚÁÔÉÏÎȱ window appears on 

ÔÈÅ ÄÅÓËÔÏÐȢ  )Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80ȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ$ÉÓÐÌÁÙ 

0ÒÏÐÅÒÔÉÅÓȱ ×ÉÎÄÏ× ÁÐÐÅÁÒÓ ÏÎ ÔÈÅ ÄÅÓËÔÏÐȢ 

 

 
Figure 1.3.1 ς ²ƛƴŘƻǿǎ ±ƛǎǘŀ άtŜǊǎƻƴŀƭƛȊŀǘƛƻƴέ ǎŎǊŜŜƴ 

 

If using Windows Vista, single left -ÃÌÉÃË ÏÎ ÔÈÅ Ȱ$ÉÓÐÌÁÙ 3ÅÔÔÉÎÇÓȱ ÏÐÔÉÏÎ Én 

ÔÈÅ Ȱ0ÅÒÓÏÎÁÌÉÚÁÔÉÏÎȱ ×ÉÎÄÏ×Ȣ  )Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80ȟ ÓÉÎÇÌÅ ÌÅÆÔ-click 

ÏÎ ÔÈÅ Ȱ3ÅÔÔÉÎÇÓȱ ÔÁÂȢ 

)Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 6ÉÓÔÁȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ$ÉÓÐÌÁÙ 3ÅÔÔÉÎÇȱ ×ÉÎÄÏ× ÁÐÐÅÁÒÓ ÏÎ 

ÔÈÅ ÄÅÓËÔÏÐȢ  )Æ ÕÓÉÎÇ 7ÉÎÄÏ×Ó 80ȟ ÖÅÒÉÆÙ ÔÈÁÔ ÔÈÅ Ȱ3ÅÔÔÉÎÇÓȱ ÓÃÒÅÅÎ ÉÓ 

visible in ÔÈÅ Ȱ$ÉÓÐÌÁÙ 0ÒÏÐÅÒÔÉÅÓȱ ×ÉÎÄÏ×Ȣ 
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Figure 1.3.2 ς ²ƛƴŘƻǿǎ ±ƛǎǘŀ ά5ƛǎǇƭŀȅ {ŜǘǘƛƴƎǎέ ǎŎǊŜŜƴΦ 
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Single left -ÃÌÉÃË ÁÎÄ ÈÏÌÄ ÔÈÅ ÓÌÉÄÅÒ ÕÎÄÅÒÎÅÁÔÈ ÔÈÅ ÌÁÂÅÌȟ Ȱ2ÅÓÏÌÕÔÉÏÎȱȟ ÁÎÄ 

ÄÒÁÇ ÉÔ ÔÏ ÔÈÅ ÐÏÓÉÔÉÏÎ ÔÈÁÔ ÒÅÁÄÓȟ Ȱρπςτ ÂÙ χφψ ÐÉØÅÌÓȱȢ ɉ.ÏÔÅȡ  )Æ 

ÔÈÅÒÅ ÉÓ ÎÏ Ȱρπςτ ÂÙ χφψ ÐÉØÅÌÓȱ ÏÐÔÉÏÎȟ ÔÈÅÎ ÔÈÅ ÐÒÏÊÅÃÔÏÒ ÍÁÙ ÎÏÔ 

be able to support the display requirements for the Virtual Jousting 

Simulator).  

Single left -ÃÌÉÃË ÔÈÅ Ȱ!ÐÐÌÙȱ ÂÕÔÔÏÎȢ 

Acknowledge any confirmation dialog boxes by single left -ÃÌÉÃËÉÎÇ ÔÈÅ Ȱ/+ȱ 

ÏÒ Ȱ9ÅÓȱ Âuttons in those dialog boxes.  

Close any open windows.  

NINTENDO WII REMOTE SENSOR BAR SETUP 

Locate the Nintendo Wii Remote sensor bar.  

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

 


