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Introduction





	This document should cover all the phases of creating Trench war, as well as the reasons for why it was created.  It will not cover the specific measurements in which the level was created, but include the information on how they were determined.


	The document is organized into these categories:





Why Trench War was built


This covers; why I built the level, what the underlying strategy to the level is, and why it was given the theme it was given.





Objectives to attain


This explains what the design of the level was intended to do, how to get players to interact properly in the level, and what I planned to make it fun.





Methods and Activities used in creating Trench War


This includes what elements of the theme and level had to be understood to build the level properly, specifying measurements for the level by how people will interact with the level, plans for what will be in the zones of the map, and planning the polygon and texture usage for the level.


Schedule


This covers how long it took me to build this level, from initial planning to final build, and all the steps in between.





Conclusion





Why Trench War was built





This level was built as a strategy experiment in which I have not yet seen applied in many UT levels. Conceptually, it started as an experiment in open terrain warfare, with the trenches being a way to get out of the open.  The trenches were setup to be tight close quarters combat, requiring a completely different strategy to play.  In actuality, trench warfare in WWI and WWII was very similar, so the fort developed out of the similarities to those situations.


As to why the level was given a crystal planet theme instead of a WWII theme, was simply because UT can allow fantastic worlds to be built, and I like a sci-fi theme better then a historical fiction theme.  UT also has the capability to handle some fascinating crystal designs, so I wanted to incorporate them into a level.  Also, incorrect representation of historical subjects, or just the concept of history, has a tendency to turn players off.





Objectives to attain





The design of the level needed to do a number of things.  It needed to have open areas with very limited cover.  It also needed to have a fast, convenient way to get out of the open area zone into a somewhat safer area, which is why the trenches were there.  Lastly, the level must be entertaining and challenging to play (why else make it).


It should also motivate players into switching between the open and the trenches.  For this, I borrowed from the normal motivation of WWII and added a well-defended fortress at the far end of the map.  


The fort defenses were designed to be extremely effective, roughly cutting the playable area of the map in half, thus motivating the player to fight in the protective trenches, or get into the fort to deactivate the defenses.  To get into the fortress I planned two entrances, a destroyed main gate protected by a pair of defensive turrets, and a tunnel into the fort from a trench running to the rear of the fort.


I also incorporated a sniper tower into the fortress design, allowing players to make the open areas too dangerous to fight in. What’s a good level without an annoying sniper to peg anyway?





Methods and Activities used in creating Trench War





First thing to do was define the objectives of the level, then come up with a theme to fit it.  After analyzing these, I began to determine the measurements of the areas by a number of factors and draw level sketches.  Lighting and Beautification was added after sketches were drawn, then weapon and item placement was determined. During all phases of design, it was important to keep polygon limitations in mind for slower computers.  Textures were limited to stock UT textures, so this kept the size of the level down as well as increasing portability.  I will not go into exact details on size, but will give the rough estimates I used to create the level.


Measurements


Measurements were based on the height of the players in the game, the range of the fortress turrets and how to create an open feeling in the level.  The length of the open area was determined to be roughly twice the distance of the fortress cannons and fortress, width only needed to be slightly wider then the fort to accommodate a road running up to side of the fort and a small trench running up to the other side.  Height only needed to be slightly taller then the fortress tower.


Measurements were then further defined by sizes and angles needed to make the trenches. The trenches were designed to flow organically between the terrain of the open area and not seem like reiterated boxes or a square maze. The terrain of the open area was limited to broad, shallow hills to break up visibility slightly, with small clusters of crystals added to occasionally break up the flow.


In order to make the hills break up the players view but not disrupt the sniper tower or turrets, they needed to be just a little taller then the character model.  To prevent them from looking like simple polygons, they were made 10 sided and with a diameter roughly 4 times their height.  After aligning the texture with the ground the individual faces were almost indiscernible.


The broad hills allowed for long trenches in curving arcs around and between the hills.  This was to make the trenches seem as though they were dug naturally and not computer generated, as well as break up visibility in the trench.  This lack of visibility was set up to confuse the player slightly and make the trenches seem longer then they actually are.


Height of the trenches was simple enough to determine, they had to mostly obscure the players from the open areas in the map, as well as the fortress.  This meant they also had to be slightly taller then character models.  Width had to be enough to allow some maneuvering and the bot pathing to be placed.


Exit areas also had to be placed in the trenches, as the walls of the trenches are too high to be easily jumped. These served nicely to limit access to the open area from the trench and keep players in the trench.  The walls can be jumped, but it takes concentration, which prevents easy escape.


Fortress specifications were simple enough, as a seemingly artificial structure, the majority of its beautification could be handled by good texturing.  As a fortress, I wanted it to seem monolithic and weathered, so the main section had to be 2 stories with turrets studding the top.  The sniper tower stands 3 stories high and has a complete view of everything except inside most of the trenches.  As 1 story is roughly the height of a human and a half, the height of the main part of the fort would be 3 times the character model's height.  To make the fort inside suitably spacious, I made the wall's length 4 times the height of the wall.


Inside, the fortress is segmented into several open areas.  The diagram of the level will explain how it is constructed, but it was designed to have a second floor balcony running completely around the fortress inside, with the exception of the wall the front gate is on.  It provides access to the sniper tower on one end of the balcony, and the turret controls on the other end.  Access to the second floor is limited to a single elevator.  Any fort needs a control room and an armory, so those were included on the first floor of the fort.


Creating the sky for the level was pretty standard construction, a simple cloud texture made transparent and panning across the sky to give it a degree of depth, with another non-panning cloud layer transparent above it. A couple simple squares were added at an angle to give the perception of mountains being just beyond the walls of the map. Another cloud layer was added just below the perspective of the skyline to give the perception of fog to anyone seeing over the wall.  The star was made translucent blue and had subtly pulsating blue light placed behind to make it glow and pulse slightly.


Lights and Beautification


I prefer dark colors over light, so many of my levels have purple, blue, green and red hues to them.  The crystalline texture used for the ground in the open area is nicely textured, but is normally a blasé gray.  To fix this and to match the blue sun, I adjusted the lighting in the level to be slightly blue. 


The crystal clusters added in the level were intended to glow in colors ranging from purple to green across the blue spectrum.  These broke up the hills and pulled attention away from the slightly box like walls of the level.  The crystals were also made transparent so they could glow a bit more conceivably and seem wispy and fragile.  


The crystals were specifically constructed to come up to eye level to prevent them from interfering with anyone’s line of sight, but be large enough to be very noticeable. They also only consist of 30 faces, so not to create graphic lag by adding large quantities of the clusters.


The walls of the level were primarily beautification as well; the actual wall of the open area looks straight through into the sky zone.  The walls of the level were intended to look as though the crystals had grown to a proportion that denied passage, and behind them only more of these crystals lay. The only road in the zone leads up to the far outer wall from the fort, where it should appear that the crystals have blocked it off.  


The structures used for the wall crystals are distorted 3-sided cylinders set at an angle.  One side of the cylinder was to be extended enough to cover about 1/12th of the zone wall, and was to be placed at random depths into the wall. This would allow the sky zone would be visible over where the angle of the structure caused them to disappear into the wall.  Undistorted cylinders were used to cover where the angle of the larger structures showed too much of the sky zone behind. 


The advantage of using these structures for building a wall is that they only use 5 faces a structure, and the distorted structures cover a great deal of wall, while not looking like an inorganic polygon.


The trenches were made a mottled brown and yellowish texture. This was to make them look more like dirt then crystal, as the area is only covered in crystal, not actually made of it.  This also creates a contrast from the landscape to allow players to easily spot them.


The fort originally was planned to have a communications dish and personnel accommodations, as well as a command control center, lookout tower and armory.  However after looking at the design, I realized that the openness and tiered design of the fortress made for much more interesting game play, so I decided only to include the control center, tower and armory. 


As the fort is derelict, I selected a texture for the plating was scratched and marred, as well as faintly clashing with the frail, flowing scenery.  The Sniper tower was to seem to loom over the terrain, so I left in unadorned as well as blocky and imposing.


The control room was left in mostly because the fort needed some liveliness inside, and a place to put the shield belt that was dangerous to get into and out of.  Construction was simple, a see-through central screen on an island of controls in the middle of the room, and a row of screens with control panels along the outer wall.  The back wall was left empty, as the bot pathing needed the space to get through to the shield belt. Lights were added at each screen imitating the glow normally produced by a monitor.


Weapon and Item Placement


What’s a shoot-em-up without guns?  Weapons of importance to UT and the level are the flak cannon, minigun, sniper rifle, missile launcher, and Bio-rifle.  Due to the way the level is constructed, there are three strategic zones. They are the trenches, the open field, and inside the fort.  Weapons needed to be placed accordingly to make the level playable and create motivation to go to other areas.  Armor and health was placed with sparsity throughout the level create more motivation to move about the level.


Some weapons, the flak cannon and the minigun, were not to be placed in the trenches. This is because the flak cannon, which is roughly equivalent to the shotgun, and the minigun, equivalent to the hand held machine gun, were originally designed in WWII for clearing out close quarter trenches.  Placing these within easy access of the trench would make the trenches far too inhospitable to play in. As both of these weapons are fairly poor at working in open areas, I placed them in open areas, so the players would have to actively be looking for them.


Sniper rifles are fun in towers, but require a great deal of skill to use effectively, especially across the large distances in the level.  Should whoever is in the tower prove too effective, it’s usually good to place a sniper rifle somewhere else in level or another way to remove the sniper from the tower.  In this case, I made access to the sniper tower fairly simple, so the sniper has to deal with the prospect of attack from behind, and added another rifle in the trenches on the far side of level.


The missile launcher deals poorly with close quarters combat, but does fairly well in walled or flat terrain.  Its difficulty in dealing with close quarters combat meant it should probably be placed in the trenches, and its effectiveness means that it should probably be placed in the nexus of the trenches.  It certainly livens up the area its in.


The bio-rifle is an all around poor weapon, being a close quarters only weapon with a blast radius.  It's distinct advantage being that the slime it fires sticks to surfaces for a short time before exploding, and that it can load up a large glob of slime, that splatters smaller blobs randomly about the area.  The load of slime can easily be used to mine off sections of the trench, making trench warfare extremely hazardous.  A little creativity goes a long way with this weapon, so I placed it in the open area where it has difficulty, and in the fortress.


The other weapons, the Ripper, Plasma Gun, and Shock rifle were distributed randomly through the trenches.  The bouncing blades of the ripper can be effective in the trenches, but the angle of the walls reflects the blades out of the trench.  The Plasma guns extreme short-range rapid-fire stream makes it somewhat effective in the trenches, but not anywhere else.  The shock rifle is an underpowered sniper rifle with no zoom but an extreme kick to its shocks.  That kick made it entertaining to use in the trenches, but its slow rate of fire and low damage make it pretty unusable all around.


The Redeemer went in the basement of the sniper tower, because players are typically too caught up with getting up to the sniper tower to notice a stairway down.  


Armor and Health Placement


Armor and extra health have a tendency to allow skilled players to rarely get killed.  Usually, a skilled player will camp an armor or health spot, which prevents lesser skilled players from ever getting health or armor.  To combat this, there is a scarcity of armor and extra health in the level, and its placement was with deliberate care.


There are only 2 pieces of armor in the level, a shield belt in the control room, and body armor out in the open off to the edge.  The control room only has 1 entrance, so anyone going after the belt can easily get penned in.  The body armor placement is in an open, fairly untravelled area. This made camping the spot impractical and snipers make it dangerous.


Health is has been placed in 4 spots in the level, 2 packs in the corner farthest from the tower, 2 packs under the fortress activation panel, 2 packs in a dead end up from where the tunnel runs into a fort, and a batch of extra health vials right in the middle of all the trenches and open area.


The two packs in the corner are extremely dangerous due to their proximity to the missile launcher and the sniper rifle.  The two under the fortress defenses panel are a trap into turning the fort on.  The packs by the tunnel into the fort are in an obscure spot, so aren't practical to camp. The health vials are in the middle of everything, so are an easy target for anyone passing by.





Schedule





Overall, this level took a total of 60 hours to design, sketch and build.  The majority of that time was in the actual construction of the level, as the design of the level is not incredibly complex.  There were, as usual, a number of unforeseen problems.


Time was spent in these areas:





	Planning and Analysis - 8hrs


Determine and analyze strategy


Theme


Motivations





	Design - 16hrs


Designing overall level


Layout of open terrain


Layout of trenches


Layout of fort and defenses


Place weapons, items and player start points


Beautification, choosing texturing and lighting





	Implementation - 32hrs


Create appropriate size open area


Add terrain and trenches


Add fortress


Create Sky zone


Add in Defense turrets and switches


Place start points


Place weapons and armor


Add bot pathing


Beautification


Add crystal walls


Add crystal clusters


Match up textures


Add control room





	Testing - 4hrs


Test and patch up problems





Majority of the testing was done while creating the level, so final testing did not take overly long.  A friend tested the level on his lower end computer and also reported having little problems dealing with the large quantity of open space in the level, as well as having few problems with graphic lag.  


One problem with the level came from the trenches not being wide enough to accommodate the bot pathing, so the trenches, scenery and tunnels had to be rearranged slightly.


Most of the problems with the level came from adding the defense turrets. UT has turrets available to be added to the level, however, it does not allow for them to be turned on and off by a trigger. Fortunately, the Unreal engine uses C++/Java style scripts for objects, arranged in an object-oriented method. This allowed me to easily sub-class the cannons and just alter the portion of the sub-classed cannon script that regarded triggers.


The other problem came from the fact that Unreal does not have a trigger that switches between 2 outputs. This produced difficulty getting the level to display to all the players that the turrets had been de-activated or activated.  This was handled by sub-classing a trigger that triggered multiple outputs. It was then re-scripted to only triggering one object, then triggering the next when it was triggered again.  In the level, it was set up to trigger one message trigger, then the other message trigger when activated again.





Conclusion





This document should cover nearly all the information regarding the creation of this level.  Those who have seen the level have both liked it and found it interesting to play, so I regard that as a success.  There are several other levels I am also currently working on, but it may be a while before they are released publicly.  








