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1. Game Proposal

1.1. Game Description

As this year’s topic of the Computer Games Laboratory course is Together; we decided to
make a coop game. At its core, it is a Shoot Em Up that is played by two players locally
on the same computer. The first player assumes the role of a bacterium while the second
player assumes the role of a virus. The players find themselves in a human body and it is
their goal to fight against the body’s immune system. The immune system as an enemy is a
core element of our game. The enemies will react to player actions like a real body’s immune
system would react to a bacterium or virus and so create a dynamic challenge that can be
different every time you play it. The bacterium and the will also differ from each other visually
and functionally. While the bacterium is bigger and bulkier and therefore a bit slower, the virus
is a swarm of multiple smaller viruses and therefore faster. The goal of the game is to infect
the whole body. In order to achieve this, every level has to be beaten by defeating the boss
at the end of every level. If both players die during a level, they can replay the level until they
succeed. There won't be a Game Overthat forces you to start completely from the beginning.

1.1.1. Artstyle

The game is situated in the human body and will be divided into separate levels. These levels
correspond to different body parts or organs. At the end of each level, there is a boss, which
needs to be defeated in order to complete the level. The overall art style of our game is not
photo-realistic, but the players, as well as the enemies and the environments, resemble their
real-world counterparts. The game will be 2.5D meaning that the assets and environments
have 3 dimensions, while the gameplay will be restricted to two dimensions.

1.1.2. Gameplay

In general, the gameplay takes place in a typical Platformer or Shoot Em Up environment,
where the players can traverse the screen either from left to right or from top to bottom. So
the gameplay will be restricted to those 2 dimensions. After a short introduction video on how
the bacterium and the virus enter the body, the players gain control over their characters and
start to progress through the level. Some parts of the game feature an autoscroll mechanic
that forces the players to progress through the level at a certain speed by automatically mov-
ing the environment forward. If the players can’t keep up, they lose health. Other sections of
the game allow the players to progress at their own speed.

The bacterium and the virus will not only look different but will also differ in their behavior and
abilities.

The bacterium is relatively large compared to the virus. Therefore it has a bit slower move-
ment which it compensates with a higher hp pool. Its size is also an indicator of how much
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Figure 1 Big Idea Bullseye - Main concepts of the game

health it has remaining. So if the bacterium loses hit points, it will shrink in size. The bac-
terium’s first ability is to eat certain cells or parts of certain cells in order to restore some
health. The second ability is a dash, that allows him to quickly get out of critical situations.
The virus, on the other hand, behaves differently. Since a single virus is relatively small com-
pared to a bacterium, the virus actually consist of a swarm of viruses. The number of viruses
in the swarm indicates the health of the virus. If there are no more viruses left, the virus is
dead. The virus has the ability to infect healthy body cells in order to create new viruses and
therefore restoring health. The virus’ second ability allows him to temporarily mutate and so
gain temporal immunity against certain enemies. The abilities of the virus and the bacterium
will be on a cool down before they can be used again.

Killing enemies will also charge the duo’s ultimate ability which can be activated once enough
enemies have been killed. There are two ultimate abilities. The first one creates a power-
linkbetween the virus and the bacterium which kills any enemy that touches it. The second
one allows the bacterium and the virus to temporarily merge and create a sort of tankwhere
the bacterium is responsible for steering and the virus is responsible for the shooting.
Enemies resemble cells that the body’s immune system uses in order to fight bacteria or a
virus. Their combat behavior is inspired by their behavior in a real human body. Cells that eat
bacteria or viruses try to collide with the players. Other cells that produce antibodies, shoot
those anti-bodies towards the players. Other enemies will serve as messengers that alert
other parts of the immune system and therefore call forth additional enemies.
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(a) Bacterium

(c) Red blood cells (d) Cells to invade

Figure 2 The art style of the game is Scientific visualization, similar to the CG depiction in documentaries. Simplified shapes,
false colors and PBR shaders are going to be used.

1.2. Technical Achievement

The technical achievement describes the challenges arising with the implementation of the
game idea.

1.2.1. Correct Representation of the Inmune System

In case of Blood Invaders, one technical difficulty is to implement a precise and accurate
representation of the immune system of the human body. It should be recognizable, how the
Adaptive Immune System reacts to intruders like viruses and bacteria that are trying to harm
the body. l.e. which cells defend in what kind of situation and how are they try to remove the
attackers. In addition to this, what are the virus’ and bacterium’s way to win the fight against
these defenders, which abilities help them to reach their goal.

1.2.2. Asynchronous Multiplayer

The second technical difficulty in Blood Invaders will be the implementation of a smoothly
working and fun-to-play asymmetric multiplayer game. One player plays the virus with his in-
dividual abilities and look, the other takes control of the bacterium, which has quite a different
behavior.
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Figure 3 Mockup: Short intro sequences show how the invaders entered the body.

1.3. Schedule

1.3.1. Layered Task Breakdown

This section provides an overview of the different features the game should contain. The
features are clustered associated to how crucial they are with respect to the game itself. For
the separation we need to differentiate between five topics of features. Each functionality can
either be associated with the player, the enemies, the Ul, design and general issues.

Functional Minimum

The functional minimum describes the essential features needed to call the application a
game.

* Player:
= Basic ability: The players should be able to shoot some kind of projectile.
= Basic health property: If hit by an enemy, a player can die.
* Enemy:
= Basic behavior: the first enemies appearing in the game will be neutrophils with no
abilities. They fly around randomly.
= Basic damage chart: If hitting a player, the collision kills both, the player and the enemy.
o Ul
= There will be no main menu at this point, only the gamescene with the current level.
* Design:
= Thus far, the players and enemies both have a placeholder model, like a cube, and no
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Figure 4 Mockup: Example scene of the game showing the bacterium and the virus swarm inside the blood stream.

animations.
e General:

= Multiplayer: The game should be playable by two players on one machine.
= Controls: Both players play share the same keyboard.

Low Target

The low target represents the least acceptable state of the application that can be submitted
as a final result.

Player:

= First skill: The virus and the bacterium both have a first ability that focuses on regaining
a portion of the health.

= Different players: Both characters are distinguishable with respect to looks and abilities.

* Enemy:
= Two kinds of enemies: Macrophages are added to the enemy spectrum. They are

bigger than Neutrophils and survive longer.

= Infectable cells: Cells, which can be infected by the virus are added to the game.

o Ul

= Main menu: The application has a main menu which contains the options to start and
end the game.

= Level entry and exit: the existing level will have a defined start point as well as an end
point, which brings you back to the main menu.

Design:

Blood Invaders 7



= Low-polygon models: Some self made character models in low resolution are available
for the players. The virus will be a swarm of little viruses and the bacterium a big blob.
= Background: the game scene has a simple background that scrolls from top to bottom
or from right to left.
* General:

= No new features for this layer.

Desirable Target

If the game complies with the requirements defined in the desirable target section, the devel-
opers have reached their predetermined goals for this project.

* Player:
= Bacterium: Is bigger and slower than than the virus, also has more health.
= Virus: Smaller and faster, more squishy.
= Ultimate ability: A chargeable, synchronized super ability is available, forcing both play-
ers to interact.
* Enemy:
= New types: Natural Killer cells, who Kill cells infected by the virus, as well as dendritic
cells, who inform the adaptive immune system about intruders.
= Adaptive immune system: B-Lymphocites are added to the game. These shoot loads
of anti-bodies that hurt the characters.
e Ul
= Main menu: Level selection is available in the main menu.
= |mplicit indicators: there will be hints on different status attributes, e.g. an ultimate
progress indicated by a glowing bacterium or health indicated by the virus’ size.
* Design:
= Self designed characters: Higher resolution and self made animations.
= Self designed enemies: Some enemies have self designed models with basic anima-
tions.
= Different levels: So far, there are up to two levels with different settings. The levels have
a polished design.
* General:

= Sound: Sound effects for attacks and background music is added to the game.
= Controls: The game is playable with controller and/or keyboard.

High Target

The requirements from the high target represent the result of the application if things take
course better than expected.
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* Player:
=  Quick time event: A synchronized ability will be added that is started by one player and
finished by the other through a quick time event.
= Virus: Can mutate in order to gain temporal immunity against anti bodies.
= Bacterium: Has a new dash ability to dodge enemies.
* Enemy:
= Boss fight: At the end of each level, there will be a boss fight.
e Ul
= Main menu: Settings section will be added.
= Customization options: Difficulty settings, different character models to choose from.
* Design:
= Cutscenes: Amongst others, an intro cutscene will be added.
= Fluid animations: Character and enemy animations will be more polished and fluid.
= | evels will contain scripted events.
* General:

=  Sound: Different sound tracks for the different levels.
= Perspective: Multi-task sequences where both players need to contribute. These se-
quences will be in 3D perspective.

Extras

The extras section contains features that would be nice-to-have as addons and future work,
but which do not fit in the scope of this project.

* Player:
= No additional features.
* Enemy:
= Biological correctness: The game will contain are more accurate and detailed repre-
sentation of the immune system.
e Ul
= No new features.
* Design:
= Random level generator: levels are automatically created for the different environ-
ments.
= | evel editor: Blueprints and a level editor will be available.
* General:

= Publishment: The game will be published on Steam.
1.3.2. Development Schedule
This schedule (Fig. 5 and 6) presents how we plan to implement the game. At the end of

the implementation phase our target is to have all desirable target items to be finished. The
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Figure 5 Part one of the development schedule

schedule includes the assignment of all four team members to different tasks. This is still

work-in-progress and will certainly change during the implementation phase. Therefore, this

is intended as a guideline that will help us to keep track of our work and rather not as a binding

and final schedule.
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Figure 6 Part two of the development schedule

1.4. Assessment

Generally speaking, we want to create a Shoot 'Em Up game that looks and plays reasonably
well, considering the time we have for the Computer Games Laboratory Course. The aspects
that make our game unique and stand out from the ocean of Shoot 'Em Up games out in the
wild are the following: With a bacterium and a virus as coop partners, we create a unique
pairing that offers possibilities for interesting game mechanics and player-player interactions
inspired by actual biology and chemistry.

Our setting inside a human body is already naturally different from the vast majority of Shoot
’Em Up games that are at least in some form space or spaceship themed. This allows for
interesting and unique visuals that can make our game unique and stand out without the
need to look perfectly polished.

Last but not least our enemy system that is inspired by the immune system of a real body
provides a dynamic gameplay experience that can produce different scenarios depending on
how the players play, without any need of additional scripting for us.

We are confident that our game will offer a fun an unique experience if we succeed to execute
these three core aspects well.
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