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Abstract 

 This project's goal was to create a new experience for interactive story telling using 

video. Similar to a "Chose your own ending" book, players have complete control over the 

direction of their story in the game. We created a story that involved the development of a chip 

that could increase human mental and physical capabilities. Using this story we created a 

website that hosts our game and an introductory video that bring players into this pseudo-reality. 

This gives players the background and knowledge about this ñchipò. They are also instructed 

that they will be using an interface to manipulate video clips. These video clips are held within 

this chip and the players must make an ending to the introductory story they are watching. The 

players then download an interface we designed and created. This interface allows users to 

arrange video clips in any sequence they choose. Once players have completed their video 

story ending, they can then return to the website to upload their ending or download other player 

created stories and compare it to theirs. 
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1. Introduction 

1.1 Project Background 

Our project was to create the tools necessary for players to take an active role in 

constructing the outcome of a story. This project allows players to construct their own ending to 

a movie by arranging digital video clips within an interface in any way they choose. Players 

begin the game at the gameôs website where they watch an introductary video that instructs 

them to piece together an ending by downloading a system that contains the video clips they will 

use. These clips were all pre-filmed for the player and are referenced in the introduction movie 

they have watched. The system they download to their computer contains a software application 

that allows players to arrange the video clips. This application also contains mini-games that 

have a "computer chip-esque" theme to deepen the sense of immersion by continually 

suggesting that the players are indeed working with a circuit board interface connected to the 

chip. In addition to the application there is also a web-based gallery where players can share 

their creations with others. This gallery contains all of the videos created by players and serves 

as a way for other players to view varying interpretations of our storyline. 

1.2 Motivation 

 Many advanced tools exist that allow people to create unique video works of art. These 

tools, such as Adobe Premiere and Final Cut Pro, are very expensive programs that are 

capable of producing amazing results. Both of these tools are very complex due to the fact that 

they are meant to be complete video editing programs that are capable of allowing a user to 

perform any action on a particular video. While it may be manageable to learn the basics of 

assembling a video with these tools, mastering the seemingly endless supply of functions is out 

of the question for most users. To an average person, purchasing one of these tools is beyond 
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reason not only because of their price but also because most people just will not need all the 

functionality it gives. A free program that is very simple to use should be sought after by these 

individuals. We felt that we could provide a way for these people to be able to construct their 

own story using the software and video clips that we will provide. Unlike some existing tools, 

ours only has the minimum necessary functions that a player will need in order to create a story. 

Our software is free and offers enough functionality to satisfy userôs who arenôt at a semi-

professional or professional level. Ultimately, we wanted to have people experience the artistic 

side of story creation through video. 

1.3 Project Objectives 

1.3.1 IMGD Objectives 

The objectives of this project entail the creation of a system that allows users to manipulate pre-

made video clips in any order they chose to construct a movie.  The video clips contain footage 

for three scripted endings, but will be unedited and unsorted.  This will allow players to construct 

at least three possible endings (by our scripts, unbeknownst to them), or formulate one of their 

own. The specific project objectives were confirmed by each of the group members. These 

objectives were to create the following items:  

¶ A user interface for players to interact with the system; 

¶ Video clips for players to use; 

¶ Online forums for discussions; 

¶ An introduction video detailing the story. 

 

1.3.2 CS Objectives 

 The main objectives of this project were to learn what it takes to create a system from 

the point of inception to product shipment. To do this we needed to follow methodologies 

learned throughout our stay at WPI in order to have a successful outcome to this project. Some 
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of the objectives we felt we needed to achieve in order to satisfy our intentions were to create a 

way for players to arrange pre-made video clips in an order they chose.  Ensuring a high level of 

usability that meets the users expectations was a major objective we wanted to achieve. As we 

also wanted to make the player more immersed and engaged in their experiences, we 

implemented ómini-gamesô within the application. Finally, players should be able to have an 

online community where they can exchange their videos.  
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2. Related Work 

2.1 Video Editors 

 Adobe Premiere and Final Cut Pro are two video editing programs that are regarded to 

be the best of the best in terms of the quality of the output possible and the seemingly endless 

capabilities allowed. The only real significant different between the two are the operating 

systems for which they are created. Adobe Premiere used to be a Windows only product while 

Final Cut Pro was for Mac systems: however now Macs are capable of running Adobe 

Premiere. The two programs still arenôt able to freely exchange files, forcing users to select one 

or the other.  

 The major advantage of these tools is the ability to easily arrange video clips within the 

interface. This is achieved by allowing a user to click and drag the video clip from one location 

to another within the video timeline. Another selling point is the organization of the available 

video clips. Premiere and Final Cut allow users to create folders called "bins" in which they store 

any of the user's video clips. This allows the user to organize the video clips so that they can 

find particular video clips faster. We decided to use this bin system in our interface as well. We 

created and named the bins in such a way that any user could feel that they could easily find 

any video clip available to them. The organization of these bins will be detailed later in section 5. 

The final major benefit of these video editors is that they are capable of combining all of the 

video clips together to make one long seamless video. It would not make sense for a player to 

have a final product that was comprised of a number of individual video clips, but instead, 

players need to have one final video that they can view from beginning to end with no 

interruptions in between.  

 A major drawback to these two programs is that they are very complicated to an 

untrained user. If an average user wanted to simply import videos, arrange the videos in some 
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order then export the entire workspace into one single video, they would encounter an interface 

that is packed with sub windows, menus within menus, complicated options and hidden 

functionality.  We decided to only include the ability to rearrange video clips in our application.  

This kept our application simple to use thus allowing for a level playing field regardless of the 

user's experience. When a user decides that they want to export their created video in Final Cut 

Pro or Adobe Premiere, they must navigate through a series of windows that allows them to 

control every aspect from compression type, output file type, frame rate, and many more. We 

have a single button that will do all this work for our players by creating a simple text file that 

contains the order of their selected clips. This serves two purposes. First it ensures that the text 

file the player creates will be viewable to our website. It also removes any doubt from the 

playersô minds whether they have the correct options selected. These design decisions about 

our application and more will be presented in more detail in the Design section of this paper. 

2.2 Video Sharing 

 Beyond just allowing a player to create their own stories from our application, we felt that 

it would be interesting if our players also got feedback about their creations. This led us to 

desire a website where players could upload their created videos receive comments from other 

users about them. We related this idea to the comment area that YouTube implements. 

YouTube is a service that allows any user to upload any video onto their website then allow any 

user the ability to leave comments about these videos.  Both the community and hired 

moderators moderate the videos the users are allowed to upload. 

 YouTube allows a user the ability to upload a video and then attach a title, a description 

and keywords to that video. This allows other users to be able to search for that video based on 

those keywords. We felt that it would be useful if our players could also title and describe their 

videos, so when others go to view that video, they know what they should expect from it before 

they watch it. Another major that was inspired by YouTube was to show statistics with the 
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videos, such as the number of views. This allows players to know how popular a particular video 

is even if it may not have many comments from other users. 

 One of the issues with YouTube is that the videos have to be less than ten minutes. So if 

a user had a particular video they wanted to upload to the site that was over ten minutes, then 

they must first split their video into two appropriate lengths, then upload each one of the 

sections onto the website. As we do not anticipate our player created videos to be longer than 

10 minutes, we will not cap the maximum length of a particular video. We did not feel that we 

would be getting as many uploads as YouTube does, so limiting our players to a maximum 

length would be unnecessary. This decision is explained further in section 5.1.2. 

2.3 Interactive Storytelling 

 We were not able to find existing media that covered all of the elements we were 

interested in for this project, but we found different reference materials that touched upon some 

of the essential pieces that we wanted to have at the conclusion of this project. We critically 

looked at each element and how it played within the form of media, trying to translate it to our 

project successfully, avoiding any concept that was not well liked, or poorly designed. 

2.3.1 Dragonôs Lair  

  Dragonôs Lair is a 1983 arcade game where the player controls the protagonist, ñDirk 

the Daringò, guiding him through a trap and monster infested castle to save a princess (Dean 

2002).  The game was an animated video where the player would have to react to certain 

events and overcome them with a proper sequence of moves (left, right, up, down, or attack) in 

order to advance into the dungeon. If the player failed, they would see one of the gameôs many 

death scenes and would lose a life. Players were given five lives to attempt this trial and error 

game.  
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2.3.2 Myst  

  Myst is a 1993 computer game where players solved puzzles to reveal the gameôs 

storyline (Sengstack 1996). Players would see one of the gameôs pre-rendered frames, which 

made up the gaming environment. From there they might have options such as: walk down a 

rocky pathway to the left, walk toward a house to the right, or examine an object in the current 

scene more closely. The interaction in the game was mostly limited to toggling switches, 

buttons, and valves, inputting numbers, and collecting pages to reveal the story. This game was 

known for its difficult puzzles and real time movies within a game world. QuickTime movies were 

used to display over one hour of video footage within the game. The combination of well-

rendered scenes, live video footage, and ambient sounds were factors that contributed to the 

game's realism.  

2.3.3 Mr. Payback  

  Mr. Payback was a movie that played in select theaters in 1995 and was the first movie 

where voting was implemented to determine the outcome of the movie (Ebert 1995).  

Throughout the course of the film the storyline would come to a halt and players were able to 

give their votes through a control built into their seats. These branching points had three choices 

and viewers were able to press the button of their choice repeatedly within a time frame to 

influence the outcome they desired. Votes were then tallied up in real time and players saw the 

most popular choice realized.  

2.3.4 Who Killed Taylor French  

  This murder mystery game gave players six hours (in game) to figure out who killed 

Taylor French, a newspaper reporter (Jong 1997). The user played the role of a detective and 

the game leaves many clues at their disposal. Investigating each clue takes a fixed amount of 

time from the playerôs given six hours. Interviews were also available with the murder suspects, 

played by real actors, and the game utilized QuickTime video clips of each suspect. Near the 
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end of the allotted six hours players would have to successfully answer enough questions to be 

allowed to advance to final interviews with three suspects. The player then tries to get a warrant 

for the suspect they think is the murderer, and arrest the suspect if they are right.  

2.3.5 Choose your Own Adventure Books  

  These books first came out in the 1980ôs and allowed the reader to play the role of the 

protagonist in the story to influence the final outcome (Chooseco 2008). Readers would be 

presented with choices in a scene and could determine which outcome to pursue and what 

page to turn to given a prompt. Many paths ended with failure or death and there were very few 

winning paths.  
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3. Methodology 

3.1 Schedule    

 Since one of our group members, Nelson Nogueira, was working on this project for both 

his Computer Science and Interactive Media & Game Development majors, it ran for four terms 

(A-D) from August 2008 to May 2009. The project was divided up into two portions for Nelson, 

while the rest of the group focused solely on the Interactive Media & Game Development 

(IMGD) portion. The IMGD portion planned to work on the requirement analysis and design 

during A term, so that the team would film and edit the video clips during B term. During D term, 

we would make any final refinements necessary and complete our project report document. We 

planned to work on our project report document over the course of all three terms. For Nelson, 

the Computer Science (CS) portion consisted of developing the requirements and design during 

B term, implement the designs in C term and then D term was left for testing, refining and 

finishing off the project report document. Table 1 shows a graphical interpretation of the 

project's schedule. 

 

Major A Term B Term C Term D Term 

IMGD 
Planning, 
Scripting, 
Design 

Filming, Editing 
Additional Editing, 

Tweaking 
Evaluation, Completion 

of Report 

CS Preparation, 
Feasibility 

Planning, Design, 
Requirements 

Implementation, 
Testing 

Testing, Refinement, 
Evaluation, Completion 

of Report 

Table 1: Project Schedule 
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3.2 Meetings 

 We held weekly meetings with Professor Brown (CS) and Professor Rosenstock (IMGD). 

The purpose of these meetings was to present the work that we had done over the previous 

week, get feedback about the work and then obtain a direction to go in based on suggestions 

given by our professors. Agendas were written for each meeting so that every topic we needed 

to talk about was addressed during that meeting. The meetings in A and D term were joint 

meetings where both Professor Brown and Professor Rosenstock attended. During B and C 

term, major divided the meetings up so that the meetings could be solely focused on a single 

major. During these terms, there was an IMGD and a CS meeting each week where Nelson 

attended both meetings.  

3.3 Development Tools 

 The technical portion of our project utilized NetBeans IDE 6.5 

(http://www.netbeans.org/index.html) for both the website and game application portions of the 

project.  NetBeans is an open source solution for JAVA desktop applications, web development 

and PHP development, along with many others. It allowed us to quickly and easily develop both 

the website and game software all in one professional package. The NetBeans interface is 

centered around a drag-and-drop system which allows programmers to save time by simply 

dragging checkboxes, tables, scrollbars, etc. right onto your application instead of having to 

hardcode them manually. Since time was a major concern throughout our project, NetBeans 

allowed us to spend more time developing and not programming tediously. 

 MPlayer (http://www.mplayerhq.hu/design7/info.html) is a video (and audio) player that 

supports most video codecs. More importantly for us was that it runs on nearly all computer 

systems so that everyone would be able to watch the video clips. MPlayer was integrated into 

our software application to allow players the ability to preview video clips before and after using 
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them in their story. MPlayer also has the ability to stitch videos together which would prove 

useful for our purposes. MPlayer does not need to be installed on the system and it is available 

under the GNU General Public License.  
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4. Analysis of the Problem 

4.1 Statement of the Problem 

 We began by identifying the major constraints on our problem. We needed to design and 

implement a software application and website. The software application needed the ability to 

allow players to interact with the game by means of arranging video clips and triggered mini-

games. The application also needed to be able to display video clips within the interface and 

also stitch together video clips to form one single, seamless, video. The website needed to be 

able to handle uploading player created video files and then make them visible to other players. 

There were no requirements on what programming language to use or which development tools 

to use.  

 One major issue we encountered was how to handle getting the player created videos 

onto the website. We could either allow them to upload the actual video file or have the players 

upload a small text file generated from the game software that contained information to 

assemble the video itself for the website. If we were to store every video on the website then we 

needed to have unlimited file storage provided by our webhost. Another major issue was 

whether to have the entire game reside within our website or have the system separated into a 

software application (the game) and the website (the gallery). The decisions made regarding 

these problems are explained in sections 5.1. 

 Since a game that behaves like ours has never been created before, we were in 

uncharted territory. This gave us the ability to freely create and use ideas that normally may 

never work in a typical mainstream video game. A downside to this freedom was that we would 

have to create everything from scratch since there were no existing models on which to base 

our work.  
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4.2 The Solution 

 We decided to divide up the system into a software application and a web-based gallery. 

The reason for this depended heavily on each group members' ability. Bringing the game 

element of the system out of the website and onto the player's computer allowed us to spend 

more time developing in familiar environments rather than take valuable time to train ourselves 

in the fundamentals of WebWare. WebWare would have given us the knowledge on how to 

implement our entire system on a website. This design decision will be detailed in section 5.1.1. 

 Arranging video clips in our interface resembled assembling video clips in Adobe 

Premiere or Final Cut Pro. The player simply clicks on a video clip they want to use, and then 

drag it onto the location in the sequence of clips where they want it to be located. The main idea 

we tried to get across to our players were that they were actually interacting with a computer 

chip embedded circuit board. To reinforce this idea, the mini-games we wanted needed to 

resemble actual functionality of a circuit board. The mini-games were created within the IMGD 

portion of the project then they were either modified so that it would be possible to program 

them within Java or they were scrapped. The design decisions for this issue can be seen in 

section 5.1.2.  

 As stated earlier, MPlayer was used within the software application to allow playback of 

video clips. NetBeans allows the application to execute external programs such as MPlayer. 

MPlayer only needs to know the location of the video file and it handles everything needed in 

order to display it to the screen. MPlayer was also used to stitch the video clips into a single file 

so that the player only needs to upload a single file onto our webpage instead of many smaller 

video clips. This was an essential issue that needed to be solved.  

 The website was much simpler to implement. The major functions of the website were to 

simply allow players to upload their videos onto the website and view other players' videos. This 
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functionality was related to how YouTube worked. We used the layout YouTube had for their 

website and the idea of allowing players to leave written comments on videos. The layout is 

shown in detail in section 5.2.1. Each video a player uploads to the website can be 

accompanied by a title and a description, written by the player. This information was stored as a 

text file right onto the website and placed in the same directory folder as its matching video. The 

file size issue was eliminated due to DreamHost.com (our webhost), which allowing unlimited 

file storage size. Players will still have to wait a period of time as they upload their video onto 

the website if it is a very large file. The reasoning behind these decisions is explained within 

section 5.2. 

4.3 Requirements 

 We divided the requirements into categories based on discussions amongst ourselves. 

The category listed as "Primary" involved the most important requirements that must be in the 

system. The requirements that would be interesting to have, but been not absolutely crucial to 

the success of the project were listed as "Secondary". "Optional" referred to the requirements 

that were considered "delighters". These were ideas that were something other than a 

requirement the system must or should have had. The requirements are divided up by area of 

focus: either for the website or for the game portion which we will call "Chipped: The Game". 

4.3.1 Primary CS Requirements 

"Chipped: The Game": 

1. allow for underlying background images 

2. video player within interface 

3. drag-and-drop ability for video clips 

4. stitch video clips into one single video 

5. create triggered mini-games  

The Website: 
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1. create the webpage template 

2. embed video within the webpage 

3. gallery of players' videos with their respective descriptions 

4. allow players to enter details about their videos 

5. store all information/files onto website 

6. navigation links 

4.3.2 Secondary CS Requirements 

"Chipped: The Game": 

1. detailed category system for organizing the video clips 

2. preview an entire sequence of arranged video clips 

3. immersive reset/quit the game ability 

4. meet minimum performance specifications 

The Website: 

1. storing the number of comments for a video (and display it) 

2. create a rating system for the videos 

3. determine the number of a views a video has 

4. allow players to write comments about the videos 

5. moderator contact information 

4.3.3 Optional CS Requirements 

"Chipped: The Game": 

1. player animations to add immersion 

The Website: 

1. allow players to chose the thumbnail to represent their video 

2. create user accounts 

3. display teaser videos  

4.3.4 Primary IMGD Requirements 

Scripting/Storyline: 

1. create an open-ended script that can be interpreted differently by different players 
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2. mark-up the script with specifics related to filming 

3. seek out actors and costumes that will be suitable for our storyline 

4. acquire camera, boom microphones, multiple lights, and any other equipment for filming 

5. film and edit introductory video 

6. film and split up the short video clips 

4.3.5 Secondary IMGD Requirements 

1. create a style of colors and fonts that suits a futuristic technological theme 

2. ensure that the chipôs computer components are thematically relevant. 
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5. Design 

 As was stated earlier, there were two major components to our system: the game and 

the website. We discussed what a typical walkthrough of the system by a first time player would 

be as follows:  

1. the player starts at our project's main website; 

2. they will view the introductory video we have provided for them; 

3. the player would then chose to download our game software from our website; 

4. after downloading and installing the game, player would begin to play the game; 

5. time elapses and a player finishes their sequence of video clips; 

6. they navigate back to our website and upload their video;  

7. after including detailed information about the video, they click submit; 

8. the video is then added to the website and made available to the public; 

9. the player then views other created works before leaving the website. 

 We felt that having a player watch the introductory video is crucial for them to 

understand what the story is about and what they must do once it is their turn to participate. 

After playing through the game we felt that the players would spend a majority of their time 

viewing videos created by others so that they could see all the different ways people linked 

video clips together to form their story. The player would then use the knowledge they gained 

from seeing new perspectives on video clip arrangements to create a new sequence of videos. 

This new sequence could be related to another video or it could be something completely new 

and draw a crowd over to this new style of arranging the videos. There is no forced direction for 

the player to follow; they will be free to interact with our system however they chose.  
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5.1 IMGD Design 

5.1.1 Story Creation 

Due to the heavy storyline focus of our project, a script was produced to better manage 

the story and possible avenues it could leed to. The development of the script and background, 

required creating an environment that would support a userôs decision to construct a story 

however they wanted. The concept that a movie is an assortment of clips, arranged in a 

particular way, was the subject of experimentation. By giving the user creative control over 

which clips to include, in which order to arrange them, as well as providing the user with multiple 

variations of clips, the result is a varying storyline and user experience.  

We discussed different ways to write an open-ended story so that players would be able 

to form different interpretations of the storyline, which would lead to different ending videos that 

varied between players. The approach we decided to employ when creating different stories 

included he use of multiple variations of a single scene or clip. For instance, a line of dialogue 

was altered by a few words to change its meaning, or would be spoken in a different manner 

when it was filmed. This alteration of lines created different interpretations that could be utilized 

by players. Trying not to limit the player was always a consideration throughout the scripting and 

storyline writing process. A non-traditional story idea, such as the one we created, presented us 

with problems. We theorized that a user could arrange clips in a nonsensical manner or produce 

a story that wasnôt intelligible or logical. Rather than commit to a more rigid selection of clips, we 

decided to support a more haphazard, and untraditional plotline. These ideas lead to the 

creation of ñthe chipò and its unsorted memory files. We felt that by showing a movie that was 

chaotic and illogical, players could then chose to create something traditional and structured, or 

unfamiliar and irrational as an answer to the introduction and still remain thematically related. 



  [19] 

Our main concern was that a player would not understand the background for the game. 

The users would need more of an appeal than our original textual introduction, and we wanted 

to motivate the players to partake in our story creation process. Our solution was to film an 

introduction video, an incomplete story that would focus users on the characters and plot. We 

would also be demonstrating a haphazard editing style, which could be imitated in an ending 

built by users. 

The story we created was a group effort that resulted in a science fiction use of 

technology and a device called a ñchipò. This device was in Research and Development (R&D) 

and as suggested by the introduction, could yield superhuman strength, agility, and memory. 

The chip also had the ability to store memories, dreams, desires, and thoughts in a 

sophisticated storage system. The user is placed into the role of a lab technician belonging to a 

fictional government agency. The user is informed by another lab technician that the chipôs 

sorting system was damaged. On the monitor the user sees the remnants of a convoluted story, 

recorded from the chipôs original, undefined, host. The user then watches the five-minute 

introduction that introduces some semblance of a plot and the characters of Sam, Tony, 

Rebecca, and a Doctor, in a way that leaves many things up to interpretation. The chipôs 

malfunctions cause the monitor to fade to static at the end of the introduction; the user is then 

told that they need to assemble an ending to give to the ñhigher upsò and is then warned that the 

chip is unstable, and can unexpectedly breakdown. The user is able to sequence an ending with 

their selection of clips from a pool of one hundred and twenty video clips within the interface. 

To create the fragmented clips that the player would have access to, we each wrote 

endings that would later be filmed and split into many video clips. This assured us that at least 3 

endings were possible with the assembly of the clips. However, we anticipate many variations 

and combinations of our three endings arising between different users. The foresight of knowing 

that each line and clip could be used in the other two endings influenced us when we each 
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wrote our own respective endings. Thus, all three endings use the same location but have 

different character interaction.  

In one ending Tony is portrayed as a persuasive man who is trying to convince Sam that 

they are brothers. A woman accompanies Tony, but there is confusion as to who she is. Sam 

sees it as his lover Rebecca being held hostage, but Tony claims Rebecca has been dead for 

years. In the second ending both Sam and Tony accuse each other of using the chip for himself: 

of being ñchippedò. Additionally, Tony claims he is a cop. Both men are trying to encounter 

Rebecca, although their intentions are unknown. This ending has variations of each main 

character shooting the other. In the third ending, Sam is losing the grip on reality. He is unsure if 

he is seeing Rebecca or just hallucinating. Whether she is still alive, dead, or never existed 

comes into question. Later he encounters Tony holding who he believes is Rebecca as a 

hostage. The scene ends as Sam finds that Tony is an alter ego of himself. 

The film methodology used in filming was comprised of using a close up (CU) shot of a 

line of dialogue. This would be more valuable to a user than if the clipped had been shot very 

wide (WS). This is due to the fact that in close-ups, characters are no longer constrained to a 

location, or forced to maintain continuity between clips, allowing the clip to be placed elsewhere 

with little restriction. Each ending also had its own special clips, such as Sam putting a gun in 

Tonyôs back, or Rebecca escaping Tonyôs grasp; these clips may be valuable to a user who 

might be trying to sculpt an ending that they deem to be ñcorrectò.  

The introduction followed basic film theory with the progression of shots, from Wide to 

Medium, to Close. Certain trick shots were devised, as per the request of a team member, to 

add an interesting dynamic to the introduction, but before stylistic flare was added, the team 

agreed on covering the script in a basic format that would yield an easier production in regard to 

filming. 
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To circumvent weather conditions, the team decided to use many indoor locations. 

Having complete control over our planned main location, allowed us to create a film schedule 

that was flexible and manageable. Casting of actors took place in between October 16th and 

October 28th in 2008 and drew from local WPI talent. Story boarding of required shots was 

written on the scripts and was organized onto a production layout document. (See Appendix B 

for the script with markups) (Appendix E for production layout) 

5.1.2 Interface Design 

 Our game places the user in the shoes of a lab technician whose job is to interact with a 

malfunctioning chip to re-create a story from fragmented video clips. Therefore, there are two 

separate interfaces that the user sees: the lab monitors that are connected to the exterior a 

circuit board and the circuit board itself. These two interfaces will be referred to as the monitor 

view and circuit board view throughout this section. When we planned to re-create something 

similar to iMovie for our monitor interface, Professor Rosenstock pointed out that we should 

invest some time in creating a unique interface that was more thematically intertwined with our 

interactive idea. 

 There are two interfaces players will interact with within our application. One of the 

interaces is a circuit board (interior interface) that houses our damaged chip. The other 

interface, which acts as the protective shell around the circuit board (exterior interface), is where 

players will spend most of their time constructing a video. Due to our theme of computers and 

technology, we have added technical components to the design of our interior interface. These 

components include fans, meters, buttons, and power cables, and lights; all of which, the user 

can interact with. The exterior interface contains other computer components including a 

monitor and uses a color scheme and steel-like texture relating to futuristic technological 

hardware. 
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 Our users can toggle between the two interfaces; each of which has a different purpose. 

The monitor interface, (Appendix C and Figure 1), consists of a pool of video clips, video 

preview screen, and a sequence of video clips. This is the area where the user will be able view 

tabs of thematically grouped video clips, preview those clips, as well as form them into a 

sequence for an ending movie. The monitor interface was originally designed to look like iMovie. 

The layout would have consisted of a large screen for viewing videos in the top left, an area to 

display all the possible video clips in the top right, and a portion at the bottom of the interface 

dedicated to the userôs sequence of video clips. This layout was deemed efficient due to the fact 

that it is the most current version of iMovie. We ended up deciding to swap the location of the 

clip bin and preview video section because we believe that the majority of our users will read 

from left to right. Since the task is to find a clip in the bins and then preview it, eye movement 

from the left to right is more natural to the majority of our audience. The sequence of clips was 

deemed most effective if placed along the bottom of the screen, since eyesô traveling downward 

is more natural than going upward; a procedure that is consistent with all users who read from 

top to bottom.  

 Also players will drag a clip from the bin and drop it into the timeline to simulate the idea 

that they are actually moving the clip. Dragging an object and having that object follow the 

player's cursor is always linked with the idea that they are actually moving that object. Within 

this interface we also have buttons that will allow the player to watch individual video clips, play 

the entire sequence of video clips in their timeline or selectively play or delete certain clips the 

player chooses. These buttons also flash blue to indicate to the player that they have interacted 

with it. Having responses to the actions the player performs helps confirm to the player that they 

are capable of interacting with certain objects on the screen. 
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 The circuit board view is the second interface that users can view and interact with. 

Meeting the expectation of the user, this is where the circuitry, fans, and other computer 

components are contained (Appendix D and Figure 2). The user will interact with this view to 

participate in various mini-games that will occur randomly throughout the course of the user 

experience. These mini-games are:  

1. Clicking stopped fans to clean the dirt build-up from them; 

2. Toggling switches to reach a state of equilibrium as displayed on an 
accompanying meter; 

3. Attaching a cable connecting two components;  

4. Re-inserting popped out colored-capacitors in their appropriate location;  

5. Completing a path for coolant to travel through pipes that the user must rotate 
and align correctly.  

Figure 1: Monitor Interface 
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 These mini-games are necessary for the chip to continue working. Modifications to the 

circuit board components can only be done in this particular view. If users are in the monitor 

view, the space in between the monitors where the circuit board shows through will glow red to 

indicate that something is malfunctioning with the chip and the userôs attention is required. 

 Each mini-game was designed so that it ties in with possible problems a circuit board 

could have with its components. The problems players will have to fix include a wire becoming 

disconnected, the system over heating, too much/too little power is being fed into the system, 

the fans accumulate too much dust and LEDs have popped out of place due to a surge in the 

system. The mini-games on the circuit board were scattered about to emphasize the idea that 

this circuit board was just thrown together quickly by the scientists in our story so that the player 

would have some way of interacting with the chip. We also wanted the mini-games to be easy to 

solve once the player understands what they have to do in order to solve it the first time. We 

wanted players to spend more time on the monitor screen constructing their movies then being 

forced to complete the mini-games so the mini-games were made to be quickly solvable. 

Stylistically, our intentions were to develop the interface using a theme of realism. The 

monitor view has sleek silver edging, as if it were a futuristic metal. However, there are 

elements, like screws and the underlying circuit board, which appear similar enough to present 

day technology. This suggests that the time period is in the future, albeit the near future. The 

circuit board interface contains hardware that can be recognized as being realistic due to its 

power cables, fans, and hard drive. These images were either created in Photoshop or were 

photographed pictures of real computer parts. Also, we needed to darken the color of the 

background circuit board image because the orginal image we had was too bright and caused 

the circuit board components to not stand out as much as we wanted.  We gave the user some 

elements of a circuit board to give a feeling of technology, but we avoided being completely 

realistic, otherwise the complexity of the interface would be overwhelming. 
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5.1.3 Artistic Website Design 

 The website we created was meant to serve the story in a visually aesthetic way. (Figure 

3) The contents of our website were originally intended to include: a home page, an introduction 

video, a forums section, and a gallery for viewing participantsô final edits. All of these original 

ideas were implemented except for the forums. 

 The forums were meant to be a place for our users to gather in a community. We 

envisioned a place where be able to utilize an account name they could create within the forums 

for posts they add. It was originally conceived that these forums could have been a place to 

Figure 2: Circuit Board Interface 
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store sequence codes, a set of numbers denoting the playerôs ending. Videos could also have 

been organized by genres such as: ñConflict Resolvedò, ñTragicò, and ñMiscellaneous.ò 

However, we found that there werenôt many genre possibilities when we evaluated the video 

clips we planned to provide players with.  We also felt that the forums werenôt especially crucial 

since a userôs interpretation of the storyline was well enough represented in their personally 

edited endings that they could put in the gallery. 

 The home pageôs purpose was to welcome the user and offer information for navigating 

the rest of the site. The style we chose was to match that of the interface players would be using 

later, keeping with a theme and style, information was written on monitors. Each monitor 

contained text written in Arial, so readers could easily read the font. We also wanted to avoid 

the over-the-top fonts that are used too often in science fiction-themed productions. We liked 

the simplicity of the monitors and their text because they had a concise and professional feel, 

without having many unnecessary distractions. To compliment the silver monitors with 

recognizable technology we included a circuit board in the background. The monitors obscure 

most of this circuit board, but with its green color, the website has more of a complete feel since 

there are still gaps in the tightly grouped monitors. The functional purpose of this home page is 

directing the user toward the introduction video. 
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A short description-giving context to the world of the protagonists is offered just above 

the introductory video that viewers will see. Just below the video are instructions for 

downloading the interface and video clips for user-constructed movies, and a link is provided 

here as well. Before the user decides if they wish to construct a movie, they are told of the 

gallery portion where they can watch other userôs interpretations of the storyline. Should they 

choose to participate, they may assemble any number of video clips they choose, and upload 

the text document that the interface will create for them when they are finished. This text 

document contains information denoting which clips the player included as well as what order 

they are in. 

Figure 3: Website Interface 
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A major change we implemented to the website was providing users with the game in a 

download rather than having them play it on our website. This is due to the large size of the 

video clips that players would be interacting with. If the hundred and twenty short clips were 

stored on the website and were being accessed by many people, bandwidth problems could 

occur with the server that is hosting our site. To overcome this, the initial download of the game 

might take a bit of time, approximately four minutes on a fast connection, but it would be the 

only extended wait time that the user had to experience. When players have completed their 

story, they can choose to upload it back to the website via game generated text file, which 

wouldnôt require any waiting time at all. 

5.1.4 Video Quality Decisions 

 Our initial plan regarding filming was to shoot everything in high definition (HD).  HD is 

the highest quality that a video can be filmed in, which would give our video clips a higher 

production value.  One second of HD footage will take up 11 megabytes (MBs) of storage space 

(Malley 2004). This meant that our seven-minute introduction movie was calculated to require 

4,620 MBs or 4.62 gigabytes (GBs) of space. Our original goal was to store our project on the 

web space provided to each student by WPI.  This web space can only store up to 750 MBs. 

We would not be able to use our web space, without even including the 75 video clips that 

players will use to create their stories.  

 After running into this problem, we chose to record the videos in standard definition 

(SD), which is equivalent quality to watching a television broadcast on a normal TV set (i.e., 

non-HDTV). One second of SD footage will take up 5 MBs of space, which means our 

introduction video was estimated to be 2.1 GBs. This is an improvement from the HD quality 

videos. We further reduced the space by compressing the files with a video compression 

converter. Video compression refers to the reduction of data used to represent video images. 
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Compressing a video can reduce the file size by 60 to 85 percent, depending on how much 

action is going on in a particular scene.  

 The total space needed for our entire project was originally estimated to be about 5GBs 

with 2.1 GBs coming from the introduction video and 2.812 GBs coming from the 75 individual 

ending clips we planned on having. Although we managed to shorten the introduction video 

significantly, there were also considerations to store the actual Flash program itself along with 

the forums for players to communicate on, which will need about 2 more GBs. To be safe, 7 

GBs would be the amount of storage for everything we need. Based on these findings, we 

decided that we must purchase a real website that has the appropriate storage capacity. 

5.1.5 Game Play Design 

 Our goal of the website and interface portions was to provide a user experience where 

the user feels involved in the world we created. Upon arriving at our website they are greeted 

and given basic instructions on navigating the rest of the site. If they wish to delve in deeper, we 

suggest they visit the introduction video. From the moment they begin to watch the video, we 

hope they are immersed in the world we have created. The introduction video that they will 

watch is filmed in a first person view so as to indicate that the user plays a role in the fictional 

world. They see through the eyes of a lab technician as a second lab technician informs him/her 

of the problem with the chip that must be dealt with. By keeping the user silent and addressing 

the second technician directly in conversation, it allows for people to assume the role we have 

provided for them. From this point on we hope to maintain the userôs involvement in our world. 

 The user is told information about a mysterious device called ñthe chipò. The technician 

displays the contents of the chip on a nearby monitor. The first person view carries the focus 

onto the monitor and the user is transitioned smoothly into viewing the dreams, thoughts, 

desires, and memories held within the chip. Once the entire introduction is complete, the 
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monitor turns to static, and the player is brought back to conversation with the techie. He 

informs the user of the task at hand: to arrange the remaining video clips into an explanation to 

the introduction movie they just watched. Up until now we anticipate that the user is personally 

involved in the storyline, and this should be enough to carry them onward to completing their 

edit of an ending. Had the website permitted, we would have liked to have continued the userôs 

role in this story, but in transferring their attention to the interfaces that will allow them to 

construct and edit, they will have lost the immersion element.  

5.1.6 Production Schedule 

 The production schedule was an important aspect of our project. It helped us gauge how 

far along we were each week during filming.  The production schedule was developed after we 

created the script so that we had a good idea of what exactly was needed, such as locations, 

costumes, props, characters, in a given scene. We created a list of every scene in the movie, 

then for each scene we listed what props, and characters, costumes and locations were needed 

in order to film that scene. This list can be found in Appendix E. 

 The production schedule is essentially a calendar with the scenes we planned to film on 

a given date. Generally, we filmed scenes out of storyline order. We filmed based on the 

location of a particular scene, ensuing ease of use and keeping with scene continuity. This 

allowed us to keep lighting and sound consistent, as well as other aspects of filming. We did 

consider and factor in that there may be more film shoot days required if actors werenôt always 

available to film on their scheduled days or if we needed to re-film things. The week following 

the filming session consisted of importing the video into a computer and then editing the 

material to our liking using Adobe Premiere. The schedule can be found in Appendix F. 

 During the filming process most of the roles were filled easily enough. Each member of 

our group had a role to fulfill for filming, whether it is acting, filming, or film crew and lighting 
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effects. The script called for a few additional acting roles; most of which we were successful in 

casting. There was one fall-through that occurred - we didnôt have a female actress who could 

guarantee availability on film shoot days. We considered altering the script to have her 

character removed, having her role replaced by a man, as well as other alterations. Fortunately, 

she was able to film with us late into the term, which pushed some editing back into B-term 

break. 

5.1.7 Post Production 

 Once all of the filming was complete and the editing was finishing up, we had some 

minor things to fix up that carried over from production. A few scenes were re-shot for better 

lighting and audio. Once the filming and editing was complete, the focus became on reaching a 

file size that was small, while retaining as much quality as possible. Exporting everything as 

AVIôs, a very good video compression quality, we received files far too large to be optimal or 

even manageable. After multiple trials with different settings for compression using Adobe 

Premiere, we found compression settings that worked well. We exported the video with a 2048 

average kilobytes per second, using a Windows Media Codec. These settings resulted in decent 

quality videos that were sized appropriately. We ended with a five-minute introduction video in 

standard definition, yielding a file size of only 74 Megs. The video clips that the user could mold 

into their ending ended up consisting of 120 video clips rather than the 75 we had estimated 

previously. The total file size of these video clips was 132megs. Because the final edit required 

heavy interaction with so many clips, we decided that a downloadable file was the most feasible 

mean for the user. This downloadable file ended up being 162 Megabytes.  
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5.2 CS Design 

5.2.1 System Design 

 The high-level representation of our system is shown here in Figure 4. The highest level 

shown is called the presentation level because that is what the player uses to interact with our 

system. The GUI interfaces with the underlying application hidden from the player. All of the 

functions of the application will be masked with graphical elements so that a player does not 

think that they are manipulating data directly but rather are playing a game. The same idea can 

be applied to the website.  

 

 

 

 

 

 

 

 
 

Figure 4: High Level Representation of System 

 

5.2.1.1 Game Software Design Decisions 

 The game application was written in Java using NetBeans IDE. Our original intent was to 

have the game element playable directly from the website. This would allow players using all 

computer systems, such as Windows, Mac, and Linux, to be able to play the game. As long as 
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the player had a compliant web browser that was capable of handling Flash then they would be 

able to participate in our game. The major reason for the shift towards a desktop application 

was that our project's programmer, Nelson, felt he would be able to achieve our desired results 

if he used a Java application with which he has had many years experience. He would have had 

to learn the Flash engine inner workings in order to be able to even create something not to 

mention achieve all of the requirements set forth by our team.  

 Initially there were 10 mini-games created in the IMGD portion of the project. After many 

discussions between the project members, we felt that since Nelson only had C Term to 

program the game application, the website and each of the mini-games that we had to reduce 

the number of mini-games we had. Also, we simplified the mini-games so that they would be 

trivial to implement into the game as well as not slow down the player's video editing 

experience. Since each mini-game runs in its own thread in the application, having complex 

games would use more system resources than necessary when the only reason for the mini-

games is to get across the point that the player is physically interacting with a defective 

computer chip.  

 The players are able to use the same video clip multiple times within their sequence. 

The players dragged video clips from the bin into a timeline on the screen that represented the 

sequence of desired video clips. This timeline was simply a single dimensional array that stored 

the locations of the video clips in the system.  This way a player can place a single video clip in 

multiple locations in their sequence. When a player wanted to finalize their video sequence, the 

application simply executes MPlayer, feeds it the contents of the array and it handled the rest.   

5.2.1.2 Website Design Decisions 

 We originally chose to have a forum page similar to existing web pages that use 

vBulletin (http://www.vbulletin.com/) but during a meeting, Professor Rosenstock brought up an 



  [34] 

idea of having the videos generated by users to also be located in the forum area so that it's 

easier to talk about the video as you watch it. This led us to think of YouTube as a better model, 

where user generated work is posted up for display and allows other visitors to comment on it. 

We felt like this would be a better choice for our project unlike how it was originally planned for 

users to have to switch between looking at the video player webpage where the video can be 

seen and the forum webpage where the users could talk about their videos.   

 Uploading the finished videos onto the website also was discussed. We wanted to have 

players simply upload their videos onto our website but the issue was that the file size of this 

final video could potentially get very large. This is unwanted because then it will take longer to 

complete the upload onto the website. Professor Rosenstock suggested that we could have the 

website assemble the video clips into a single file and all the player needed to upload to the 

website would be a small text file that contained the order and which video clips to stitch 

together. We chose not to follow this suggestion because as we stated earlier, there are not 

many tools that exist that are suitable to our unique project. MPlayer is capable of stitching 

together video clips but we were never able to test whether we could get it to work on the web 

server. The time constraints of the project limited us to stick with mainly doing things we already 

know how to do within the limited learning time needed.  

5.2.2 Interface Design 

 Interface Design is very important to consider when creating any type of system with a 

visual component. The design of the interface determines how well people can interact with a 

system. If there is a poor design in place then the system can never reach its full potential 

because the interface simply does not allow for it. The website interface went through 3 

iterations of critiquing. We created the initial design based on what we learned from a class 

offered at WPI called Human Computer Interaction (HCI). We then had our advisors look over 
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the design to give us suggestions on what should change and what should stay. The final 

design came after we had finalized all the requirements for both the website and the game.  

5.2.3 Layouts 

 Currently, five prominent metrics exist which designers, seeking to improve the usability 

of their software/website, use. These have been developed based on software usability 

research.  (Constantine & Lockwood, 1999) They are:  

 1. Essential efficiency ï how close it approximates to the ideal website layout 
 2. Task concordance ï evaluates support of efficiency and simplicity 
 3. Task visibility ï visibility of features 
 4. Layout uniformity ï spatial arrangement of interface components 
 5. Visual coherence ï how well related items are kept together 

 

Our website was tested using these metrics and modified based on the results received 

so we could achieve the highest measured quality possible.  The first three metrics are 

procedural or task-sensitive metrics based on essential use cases.  They were used to measure 

the quality of specific parts of the user interface.  Layout uniformity assesses aspects of a single 

interaction context taken in isolation.  Visual coherence is a content-sensitive metric that was 

used to evaluate the complete user interface architecture.  The metrics are normalized to a 

range of 0 to 100 so they can be interpreted like percentages with 100 being a perfect design. 

Appendix G contains our first draft of our initial layout design. It was created before we 

decided to split our system into a website portion and a desktop application portion. The final 

version of the layout can be seen in Appendix H. Since both versions were created with the 

usability metrics, listed above, in mind, the actual scores the layouts received were nearly 

identical. The major difference between the two is that the last version has the system split up 

with the online and offline portions. The subtle changes that were made to the layouts were that 

we should have a title and small description identifying each page. This way players will know 

exactly where they are at all times and know what they should do on each particular page. The 
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final layout, while not visible in the images shown, was made with YouTube in mind. The upload 

forms, gallery pages, categories, were all modeled after how YouTube has their page. 

YouTube's layout has been proven to work since it gets such a high volume of users visiting 

their pages. 

Since the artistic portion of the layout was handled during the IMGD portion of the 

project, these layouts were made for the sole purpose of laying down the functionality and 

usefulness of the layouts. Each webpage has its own specific purpose. None of the pages are 

cluttered with unrelated objects so that players do not get sidetracked from why they originally 

came to that particular page. By keeping this in mind, we were able to have a simple layout that 

kept the player's attention on a single object. Minimizing the amount of time a player has to scan 

a webpage for useful information is crucial so that they do not waste any time reading 

unnecessary information.   

5.2.4 Evaluation Design 

 Once we finished creating the system, we evaluated it. This evaluation was intended to 

show us how a typical player would interact with the system. Based on these assessments, if 

changes needed to be made then we would have had to go back into the system and modify it 

so that the player's needs are met. Like the rest of the project, we divided up the evaluation 

between the website and the game. The evaluation went as follows: 

website: 

¶ part 1: verbal walkthrough with paper/pencil version of website 

o test 2 people minimum who are familiar with our project 

o watch as they perform their tasks (taking notes) 

o issue questionnaire about hardships they encountered, poor design choices, 
critiques, things they desired to happen that didn't 

¶ part 2: repeat part 1 with web-based version 
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o test the same 2 people from the paper version for comparisons on how they 
performed the second time around 

o give this test to an additional 2 new people 

o watch as these 2 new people perform the tasks and issue the same 
questionnaire  

¶ part 3: repeat part 2 with newer designs until site reaches satisfactory level 

game: 

¶ the same test format used on the website can be used here 

¶ only change: in the questionnaire to now include questions on the resolution the user 
played on, organization of objects on the circuit board, if too many/not enough 
events/distractions were going on and if everything is very viewable and clear 

¶ as was done in the website testing, repeat with newer designs when changes are 
made 

¶ make sure to test old users along with a batch of new users 

our response to evaluation: 

¶ based on questionnaire responses, we will modify the game/webpage accordingly to 
accommodate those suggestions 

¶ when the game/webpage has reached a point where we felt that every user found 
the game enjoyable to play and the website was easily navigable then we will stop 
evaluating and record all results 

  

5.2.5 System Development 

 Large-scale projects, such as this one, are better executed through the use of popular 

project management methodologies. We have examined various methodologies for this project. 

The processes which we analyzed were Agile, Rapid Application Development (RAD), Spiral, 

and Waterfall. (Steinberg and Palmer, 2004) Our MQP has both a technical aspect and an 

artistic aspect. The artistic portion will not be able to be applied to a specific methodology but 

rather will follow a typical production schedule that movie creation entails.  This production 

schedule is detailed in the workplan section of the IMGD portion. These approaches are 
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explored as possible methodologies for the successful completion of our MQP's technical 

portion. 

 Agile development is based upon creating short-fast iterations of a product through very 

quick iterations. Each iteration results in a sub-product that is ready for release which brings 

more body to the project. Due to the focus placed on each iteration, requirements are easily 

refined and a market ready product is always available throughout the development process. 

This approach takes into account the inevitable changes to a developing system. Agile 

methodology allows customers to be satisfied by a continuous flow of market ready systems. 

This method does present a disadvantage to our group in that we have very little time to spend 

redefining the project after each iteration. There are a limited number of iterations because time 

is the major factor in creating our interactive movie. A trend is nearly impossible to track with 

such a small number of iterations. This is not such an issue when there are many iterations 

expected. However, with such few iterations, the projectôs progress would appear to be very 

jerky at best using this process. A visual representation of Agile development can be seen in 

Figure 2 below. 

 

 

 

  

 
 

Figure 5: Agile Development 

 

 




