
 
 
The Trip   
 

 

 

 

 

 

 

7  

Post Mortem 
 

This is the final document in the capstone project for the game The Trip. It is a critical 

analysis of the design and development team’s performance during the winter quarter 

2009-2010 and spring quarter 2010. The contents of the document include discussion on 

areas of success, areas in need of improvement and topics that the team plans to explore in 

the future.   It also contains a section discussing differences between the initial design and 

the final implementation. 
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7.1 Implementation   

The development team worked on a weekly planning schedule that was originally outlined 

at a high level during the design phase. During implementation, the broad tasks listed each 

week of the design plan were broken down into low level tasks and assigned to each team 

member. Additionally, each team member was individually responsible for concurrent 

planning and development of their independent research work. 

This method of scheduling was helpful as was easy to track which tasks were completed, 

under development and tasks that had not been started. Team members could manage 

their schedules in weekly chunks and plan their individual work around the weekly tasks. 

The overarching 11 week schedule also made it easy for teammates to add additional tasks 

to their schedules when their weekly tasks were completed early. Requiring just one 

weekly meeting it also allowed the team to work relatively independently which was 

helpful since the team members had different daily schedules. 

Finally, this system was a great way to show off weekly progress at various intervals 

throughout the development process (especially the weekly faculty meetings). It provided 

an itemized list of completed tasks, tasks currently under development and upcoming tasks 

that were slated to begin soon. This itemization was also a great way to show off each team 

members contribution to the project.  It also helped figure out which tasks were taking 

longer or were more difficult and needed the attention of more than one team member. 
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The following is a very brief overview of the group’s tasks completed during each week of 

development.  It does not contain the individual timelines for the independent research 

development. 

 

¶ Week 1 

o Initial setup for several systems including the Screen Manager, Audio 

Manager, Camera System, Renderer, Post Processing System, Input Manager, 

Content Processor and Collision Manager. 

o Tech tests for 3D models 

o Concept art for GUI and menus 

¶ Week 2 

o Completed the Scene Graph and integrated it into the Rendering System 

o Different lights implemented for the forward renderer 

o Created the Particle System/Manager 

o Basic heightmap based terrain system implemented 

o Initial setup for Game Peripherals 

¶ Week 3 

o Created the HUD and Menu systems 

o Began work on multi-threading 

o Update the terrain system 

o Initial setup for weapons and player movement 

o Created Player Class, a test level and added the first batch of game objects 

¶ Week 4 

o Fixed any missing menu screen functionality 

o Updated rendering system.  Batching rendering for each satellite 

o More game logic related to player controls, weapons and peripherals 

o Added the second batch of game objects and logic 

¶ Week 5 

o Continued work on multi-thread and animation 
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o Improve renderer implementation 

o Add more menu screens 

o Add enemy class and basic logic 

o Added normal mapping for terrain 

¶ Week 6 

o Continue work on shadow mapping, animation and default enemy behavior 

o Bump mapping for character models and blend modes for terrain 

o Custom content processors for importing animation and setting model 

properties created 

o Functionality for adding normal and specular maps to models  

o First round of bug fixes 

o Integrated deferred shading in the rendering pipeline.  

o Several gameplay programming additions 

o Created several particle emitters and attached them to game logic 

¶ Week 7 

o Created more particle emitters 

o Used a debug model for testing animation 

o Started work on LevelEditor 

o Begin building real levels 

o Blend map support for terrains.  

o More bug fixes, enemy behavior tweaks and gameplay tweaks 

o Added new peripherals and gameplay logic 

o Added refueling functionality 

¶ Week 8 

o Continued adding game logic, bug fixes and content pipeline tweaks 

o Began integrating art assets 

o Finished implementing LevelEditor 

o Animation blending between states implemented. 

o Started work on breaking animation clips into different animation states 

o Added fuel to the game world 
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¶ Week 9 

o Began intensive playtesting 

o More bug fixes and gameplay tweaks 

o Tweaked blendmap for level one 

o Added audio assets - background music and sound effects. 

o Began testing and attempted to integrate shadow maps in render pipeline 

o Continued adding finalized art assets for game objects, menus and the GUI 

¶ Week 10 

o Worked on additional levels 

o Added final character and terror animations 

o Added post processing effects - bloom and luminance maps 

o Continued playtesting 

o More bug fixes and gameplay tweaks 

o Tweaked sound effect triggers.  Added additional audio assets.  Implemented 

3D audio making the generator as the main listener. 

o Continued adding finalized art assets for game objects, menus and the GUI 

¶ Week 11 

o Continued tweaking game for balance 

o Added the last batch of art assets 

o Set up different animation poses for each characters 

o Mapped final animation states for each character 

o Implemented Help text system. 

o Tweaked peripheral placement.  Added a glow and rotation to inactive 

peripherals. 

o Prepared final documentation and presentation for the capstone project 

 

The first half of the development cycle (Week 1 - 5) was primarily spent in setting up the 

initial codebase and systems needed build the gameplay upon.   
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Many of the base systems were up and running fairly quickly.  Team members were also 

more focused on their research topics.  Almost all of the basic components of the 

DarknessEngine were implemented during this period 

The initial few weeks were also spent in getting more artists to work on the additional 

assets needed for the cutscenes.  The initial response was good but the time taken to 

produce the first storyboard took a long time (end of Week 5) and eventually the artist 

could not commit to working on the rest.  This was one of the main reasons why we were 

unable to incorporate narrative elements in our game. 

Week 6 was one of the biggest steps forward in terms of showing what the game was going 

to be. In that week we implemented the early stages of AI and some of the first peripherals 

complete with their particle effects. The thing that really changed that week however was 

the impression of look and feel. It was at this point that we had enough lights in the world 

to operate without main lighting for the scene we used for testing. This is the week that we 

really got to see how our designs were coming to life. A video of the gameplay week 6 is 

available: http://www.youtube.com/watch?v=ublLKK1FRzA. 

The initial animation system was built by Week 6 as well.  However, there was only one 

basic model to test the animation on.  This model had very little joints and had only three 

animations.  The system did not have animation blending support which was implemented 

in Week 8.  Hence, the system was not stress-tested thoroughly.  Once the models were 

rigged (Week 7), the basic animations, idle and walk, did not cause any performance 

problems.  However, as more animations were added, the .fbx file grew larger and so did 

http://www.youtube.com/watch?v=ublLKK1FRzA
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the animation data.  The system consisted of one animation timeline which was broken up 

into smaller clips depending on the animation states created by the artist.  Each character 

had a total of 15 animation clips (see section 5.8 Animation and Poses, page 237).  The 

number of joint transformations increased by a large amount and parsing through the 

transformation data in the timeline and applying transformation became a huge 

performance bottleneck on the Xbox (especially when there were four players).  The final 

animation clips were created fairly late (Week 10) and due to time constraints 

optimizations were not carried out.  However, this was not a performance bottleneck on 

the PC which made the optimization tasks a lower priority.  We also wanted all the 

animations created to be present in the game during the demo presentation so animation 

content was not removed from the final build. 

No one in the team had previously worked on shadow mapping before.  It had to be 

integrated with the deferred shading system which was another challenge.  It was 

implemented fairly late in the development cycle (Week 9) which did not leave enough 

time for refactoring and optimizing the rendering pipeline to support it.  Though it was 

implemented and tested we had to remove it from the final version due to performance 

issues.   

Problems with draw order of objects was also an issue that took some time since two 

solutions needed to be implemented. This issue is discussed in more detailed in the 

Problems, Improvement and Future Work section of research topic “Anti-Aliasing Solutions 

to Deferred Shading” 
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The team meeting during Week 9 was crucial in terms of planning for the final submission. 

The features left to be implemented were listed and prioritized.  Estimates were made on 

how long each task would take.  In addition, the dependencies of these tasks were also 

noted. A final task list was created based on this. During the last few weeks of development, 

the tasks that were towards the bottom of the priority list didn't make it to the final build. 

Some of these tasks were cut scenes, optimizations for the Xbox and level balancing.  In 

addition, some tasks were implemented differently than previously planned. 

The sections below describe features, both technical and design, that did not make it into 

the final build.  Changes made to existing features are also described. 

 

7.1.1 Design Changes 

This section will briefly discuss some of the major differences between the original design 

document and the final implementation. 

7.1.1.1 Narrative  

Originally, the game was going to be heavily influenced by the background narrative which 

outlines the main characters’ situation and explains their odd predicament and behavior. 

This was going to take place in a series of cutscenes played before and after each level. 

Unfortunately, the cutscenes were ultimately cut because the team lacked the artistic 

manpower necessary for their production. The team prioritized art assets used during 

gameplay over assets used in cutscenes. The narrative cutscenes were cut due to time and 

lack of artists. 
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7.1.1.2 Multiple Levels and Enemy Types 

There are four levels and three different enemies described in the design document. Only 

the first level was completed in full due to time constraints and a desire to make the 

playable level as polished as possible. Similarly the team’s lack of artistic manpowered 

meant that only one enemy model was produced and polished as much as possible for the 

final implementation. These features were both cut due to lack of time and artists.  Though 

there all four levels in the final build, the last three have not been balanced or tested 

thoroughly enough.  In addition, they do not accurately follow the original storyline. Finally, 

the enemies, Aid Workers and Jeep, were not implemented. 

7.1.1.3 Game Objects 

There were a few peripherals that ultimately did not make the final cut between design and 

implementation. These include thermal goggles, thermal flash bomb, laser gun and the mini 

generator. The goggles and flash bomb were cut due for lack of time while the mini 

generator was cut because after testing the team felt that gameplay was more fun without 

its features. The laser gun was cut because it was more difficult to implement and the team 

felt that the costs of implementing it outweighed anything it could add to the game.  

7.1.1.4 Voice Acting and Subtitles  

The original document called for character dialog both within the cutscenes and during 

gameplay. The cutscene dialog was ultimately cut alongside the cutscenes themselves but 

the ingame dialog was cut due to lack of time and skilled voice actors. Near the end of the 

development cycle, the team prioritized the remaining tasks and ingame dialog was 



 
 
The Trip   Post Mortem  
 

[351] 
 

something very low on the list. Given more time the characters would have had voices 

during gameplay. Similarly, a subtitle system had been planned to operate alongside any 

dialog. This was cut at the same time the dialog was cut. 

7.1.1.5 Pick up Flashes 

As part of the introduction to gameplay, the original design document outlined a system of 

tutorial-style messages that would appear any time a player acquired a new game object. 

These messages were called “Pick up flashes” and were simple one window screens that 

explained what the item was and how it was used. They were cut because we did not have 

the time to create the assets and implement them. The pickup flashes were replaced with 

the Help Text described in 4.6.13.1 Help Text (page 190). The Help Text was created in a 

few hours and will likely be expanded on for better aesthetics and humor to be closer to the 

pickup flash. 

7.1.1.6 Ammo, Weapon Storing and Friendly Fire  

There were several gameplay changes that were the result of gameplay testing during the 

development phase. The biggest departures from the original design are the addition of 

unlimited ammo for the hand gun (it was originally finite), the removal of weapon storing 

and the removal of friendly fire. All of these changes were the results of gameplay testing. 

7.1.1.7 Colored Smoke 

Initially we expected to be able to use the smoke emitting from the generator to indicate its 

fuel status. However, the way the particle systems were set up did not support changing the 

properties of particles once the system was initialized. The benefits of adding this extra fuel 
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indication method did not outweigh the extra time it would take to reexamine the particle 

system setup.  

7.1.1.8 Heads Up Display  

The original HUD design was created without consultation with the team’s artist. During 

development when it was time to implement the HUD and create the HUD art, the team 

artist suggested a superior alternative to the original and the team implemented his new 

version. 

7.1.2 Technical Changes 

Most of the technical changes made were done to improve the overall architecture of the 

system.  However, there were some systems that were not implemented due to lack of time.  

A few systems were also removed since they caused performance problems and would take 

too much time and resources to optimize. 

7.1.2.1 Shadow Maps 

Shadows were not originally supported in the rendering system, nor part of the design 

phase documentation.  During development, the team decided that they would enhance the 

game's environment. 

Support and code refactoring was needed to be able to allow for shadows to be supported, 

but no major changes were necessary.  
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The first implementation of shadows in the game only supported spot lights and support 

for point lights was to be implemented.  Point Lights were a major source of light in the 

game. However there was already a large decrease in performance when support for 

spotlights was added.  Early implementations of point light support hurt our performance 

to extent that it was no longer feasible to add to our game.  

The team decided against having partial support for shadows so they were turned off 

shadows entirely during the later stages of our development.  We did leave the support for 

shadows in.   

Shadow optimizations were done by batching light rendering based on shadow casting and 

not shadow casting lights.  It was still not sufficient since the scene had to be re-rendered 

through the point of view of each light.  Better scene management would have fixed this. 

7.1.2.2 Multithreading  

The engine's original design had support for multi-threading. The design was created to 

allow for easy integration but did not have a large range of flexibility. Unfortunately, due to 

the development schedule, implementation of multi-threading was pushed back until after 

some components had already been implemented. This caused issues when the team 

wanted to integrate multi-threading into the engine as it required some redesign of already 

existing components due to the lack of flexibility in the design of the multi-threading. With 

the tight schedule, it was decided that the extra time and effort of redesigning and adding 

support for multi-threading was not cost effective as the team was still able to maintain the 

performance desired without using multi-threading. 
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However, multithreading support would have been useful towards the end when the game 

started facing performance hits due to our animation system and scene management. 

7.1.2.3 Camera Manager 

Initially, it was planned that the Engine would support multiple cameras through a camera 

manager.  This was done in order to support multiple view ports.  However, Heather's 

research topic required more dynamic viewports and the Satellite system was planned and 

implemented.  This was more flexible since it also had a render target which the camera 

would render the scene onto.  This render target could then be drawn on the final scene 

with various dimensions. 

7.1.2.4 DarknessModelProcessor  

The initial content processor planned only supported animations apart from regular model 

importing.  Additional functionality was added for specifying specular, normal and 

illuminance maps for the model.  The effect file used was also decided based on whether 

the model had animations or not.  This greatly reduced the game's loading time and added 

more flexibility to the system since the properties of each model could be changed in Visual 

studio's solution explorer.  

7.1.2.5 Scene Management 

It was planned that the Scene System would manage objects in the game world using a 

Quad Tree.  This could have been extended by updating objects based on their position in 

the scene.  This would not have worked for all game objects, e.g, the Terrors. 
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Each game object was handled by its corresponding manager, each of which is a singleton, 

e.g., PlayerManager for Players, PeripheralManager for peripherals and EnemyManager for 

the Terrors.  Thus, there were too many custom managers.  Each manager needed to be 

optimized for handling updates on their game objects separately.  

Though this was easier to understand and program initially, it became a performance 

problem later on as several game objects were added in a level.  More optimization and 

refactoring is required. 

7.1.2.6 Object Hierarchy  

The initial object hierarchy was also based on GameObject being the base class.  The other 

objects were direct descendants to it.  During the development phase, a more organized 

system was implemented by further subdividing the functionalities of each game object.  

This led to creation of a BasePeripheral Class, DeployablePeripheral Class and Weapon 

Class.  Helper classes like Health and DPSMod improved design clarity.   

These changes helped bring the technical specifications for the game objects closer to their 

description in the Game Design Document, which increased clarity. 

7.1.2.7 Save System 

Since we were targeting the Xbox platform, a save system for unlocking each level was 

decided upon and planned.  However, this was very low on our priority list and hence 

never implemented.  Thus, currently all four levels are playable instantly. 
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7.1.2.8 Level Manager 

Prior to creating a Save System, a level manager was needed which handled the transition, 

loading and initialization of levels.  This was never mentioned in the design document.  The 

LevelManager class served this purpose.  It could be extended further to implement the 

save system discussed above. 

7.1.2.9 LevelEditor  

This was a tool development during the latter half of the development cycle.  It was not 

planned for in the design phase since the team was unsure how much development time 

we wanted to devote to it.  It was implemented fairly quickly (two days) and was helpful in 

creating and balancing the levels towards the end. 

7.2 Areas of Success 

7.2.1 Art  

One of the most parts of this project is the fact that we achieved the visual look and feel that 

we originally designed. This was due in large part to the incredible contribution from Sam 

Sawzin, an undergraduate New Media Design student who contributed to the project as an 

independent study. Since the production team is comprised of four programmers with 

limited artistic ability, the creation of high quality game art was one of the team’s weakest 

skills at the beginning of the development cycle.  

Based on the game design document and art bible, Sam produced concept art, designed the 

game menus’ aesthetic appearance, created 2D textures and built, rigged and animated 3D 
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models. Thanks to Sam’s enormous contribution the game’s visual quality is higher than 

originally expected. 

7.2.2 Lighting & Post Processing  

The lighting and rendering system was implemented early.  This made it possible to tweak 

their properties later to get the proper look and feel we wanted for the game.  The bloom 

and illuminance post processing effects added towards the end enhanced the look and feel 

of the game, giving it the extra 'shine'. 

7.2.3 Project Scope 

One of the team’s goals during the design phase was creating a fun game that could be built 

within the ten weeks of spring quarter. From both the design and technical perspectives 

The Trip was scoped to a feasible undertaking given the time requirement. This worked 

very well on the technical side and allowed ample time to explore, test and develop an 

engine for the game. The majority of the technical features that were cut from the project 

came as the result of performance issues and not insufficient time for development.  

The game design was also scoped well given the timeframe although the lack of serious art 

talent hindered development. The majority of the original game mechanics were 

implemented in the final build as well as a complete level and level editor. The Trip’s scope 

was sized well for the task but still provided challenging work through every week of 

development. 
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7.2.4 Documentation   

Use of the HeatherWiki23 system for tracking managing design document on a MediaWiki 

framework was very successful in the simultaneous building of the design document as 

well as the other documents. The system made it easy to rearrange and change our 

documentation, know what areas of the document different members of the team were 

working on, sharing documentation with others including faculty, artists, and others.  We 

were able to use the wiki to house all of our documentation during the design phase of 

development. 

In addition to using the HeatherWiki system, the documentation was very successful in 

serving as a guideline for our design process and we successfully stuck to it for the most 

part.  

7.2.5 Team Chemistry, Division of Labor and Task Scheduling  

Perhaps the most important success of The Trip was the development team’s ability to 

collaborate, work together and compliment each other’s abilities. During each stage of 

development the team evenly divided the list of require tasks and completed their 

assignments. Every member of the team shared the same vision of the final program which 

made working together even easier.  

                                                           
23 http://www.heatherarbiter.com/port/heatherWiki.html 

http://www.heatherarbiter.com/port/heatherWiki.html
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7.3 Areas for Improvement  

7.3.1 Art  

Ironically, art (which was one of the team’s biggest successes) was also the area in need of 

the most improvement. This experience has made it indelibly clear that high quality art, 

designed specifically for games is almost always a necessity for games. The development 

team greatly underestimated the effort required to attract and work with talented artists. 

While we were very lucky to have Sam Sawzin working as an adjunct on our team 

unfortunately the amount of artistic material needed for the project exceeded what is 

reasonable for one man. Throughout the design and development phases of the project we 

attempted to work with additional artists and modelers but the majority of these 

encounters produced unusable assets (if they managed to produce anything at all). Skilled 

art talent is essential to good game production and a professional, talented artist is a very 

value teammate. 

Without a concept artist from the beginning, it was also very difficult for the team to 

express our vision for the game’s look and feel as well as the appearance of the characters 

and game objects.  

Finally, because we knew we would be limited in art assets, we had to reject many design 

ideas that would rely on having a larger art team. Much of the game’s humor was intended 

to come across from the ludicrousness of the madness world when compared with the real 

world. Since we could not produce art assets for two worlds, we were unable to show 

aspects of this.  
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7.3.2 Narrative  

Although we had created a clear critical path for the game, much of its impact was lost 

because we did not have the art assets to create the necessary cut scenes to tell the story. 

Nor did we have the ability to work with talented voice actors for both cut scenes and in 

game dialog that would have added the humor and depth to the game we had envisioned. 

Finally, additional content to build engaging levels beyond the first would be required to 

really tell the game’s story. 

7.3.3 Multithreading  

A Multithreading framework was implemented early during the design phase (tech tests 

were also done).  However, during development most of the systems initially created were 

not built keeping this framework in mind.  Half-way through development the team 

assessed the need to migrate to a multi-threaded framework.  Due to time constraints and 

other important tasks this became a low-priority task.  Eventually, we abandoned the idea, 

focusing on the single-threaded model. 

7.3.4 Xbox Opt imization and Deployment  

The games performance took a hit on the Xbox 360 towards the end as additional content 

was added.  The biggest slowdown was caused by the Animation system (parsing the 

several thousand keyframes present in each character's Fbx file).  The post-processing 

features have not been included in the Xbox.  This was primarily because these systems 

could only be tested towards the end of the development period.  Another performance hit 
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occurred whenever the game split into several satellites (which increased the rendering 

time).   

7.3.5 Level Development  

The game currently only contains one level which was actually designed upfront. The 

placement of the peripherals and fuel were well thought out.  However, the unpredictable 

AI does not complement this.  Dynamic placement of peripherals and fuel might solve this 

(though this also has to be balanced).   

The latter levels developed were not play-tested enough and hence feel unbalanced.  Due to 

limited art resources most of the story elements planned were not put in-game.  Hence, 

levels are more or less about reaching the end point safely. 

 

7.4 Future  Work  

7.4.1 Optimize and deploy on Xbox  

The game needs to be optimized to run on the Xbox.  There are constant frame rate drops 

experienced in the system.  This is caused to the Animation system (added towards the 

end) and Scene management (wasn't utilized fully).  To release the game on Xbox Live 

Indie, a few more required features need to be added, e.g., a Save functionality, Tile-Safe 

area support, etc. 



 
 
The Trip   Post Mortem  
 

[362] 
 

7.4.2 Continue add ing gameplay content  

There is still some gameplay content we initially decided that could not make it in the final 

version.  This includes cutscenes between each level and additional peripherals like the 

thermal goggles and the thermal flash bomb.  In-game audio, including conversations 

between characters and ambient sounds are also required.  Additional enemies including 

the 'Jeep monster' for the second level and aid workers would add more variety.  The 

addition of this content will likely add both breadth in terms of varied gameplay and 

options to our game, and also depth in terms of narrative and humor.  

7.4.3 Game balance 

The game requires more fine tuning with regards to difficulty of the Terrors.  This also 

requires balancing the weapon damage in the game.  This can be achieved by thorough 

continuous playtesting of the game. 

 

7.5 Conclusion  

The final result of this capstone project is a complete game that the development team 

believes would stand out among the titles available on the Xbox Live Indie platform. The 

design and development phases of the capstone project taught every member of the team a 

great deal about professional game development, Xbox development, scheduling, game art, 

working with a team and managing time/deadlines. Ultimately the entire team believes 

that the finished product is a fun, technically sound and very cool looking game. 
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This process has taught us a great deal about the importance of art assets during 

development. Ultimately the technical merits of a game are useless without good-looking 

art to take advantage of the underlying framework. Artists need to be included during the 

entire design and development process and their input is necessary for a successful look 

and feel. 

Developing a complete game in XNA also brought out useful insights into the differences 

between developing a title for the PC vs. a console. The Xbox has strict performance 

restrictions that must be maintained in order to reach optimum performance. Balancing 

these requirements while developing on the PC was a task we struggled with throughout 

the development process. It is important to understand the requirements and limitations of 

the target platform all throughout the design and development process so that the game 

will be fit for its run time environment in every respect. 

Lastly, we learned about the importance of planning and teamwork. This capstone team 

was formed by students who had not all worked together in the past. Fortunately every 

member of the team was professional, timely and skilled. We worked together to create a 

game design we all agreed would be fun and then divided the development work evenly 

based on our own strengths and weaknesses. Everyone on the team was receptive to 

constructive criticism and everyone’s primary focus was the production of a high quality 

final product. Without our strong rapport we would not have been able to work together, 

critique each other’s work and help one another during development.  



 
 
The Trip   Post Mortem  
 

[364] 
 

4ÈÅ 4ÒÉÐȭÓ development team is very proud of this project and we think it is a testament to 

our skill as game designers and developers. Hopefully, it can act as a showpiece of the skills 

we learned together during this project and all throughout our master’s program.


