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Project Summary

It’s Humans Vs. Zombies in a fight to the death!! For our project we decided to create a simulation that would pit humans against zombies. We use fuzzy sets to control the units’ orientations as well as the decisions they make during the simulation, which results in some interesting emergent behavior. The battle begins with the humans and zombies randomly placed around the battle field. Each unit will use fuzzy rules we have set up to pick a target and then execute an action. Zombies can either attack or feed. Humans can attack, regroup, mate, or flee. New zombies are created when humans are killed and new humans are created when 2 units of opposite gender have enough sex drive to mate. The battle goes on until one side wins.
Fuzzy Control
We didn’t want to have the units in our simulation controlled in a crisp way. I would have been very easy to have them pick a target and simply head directly for it. While this makes sense, it is not very interesting. The fuzzy control system we implemented uses 5 fuzzy sets that describe the relative heading of each unit and its target. The relative heading is simply that angle between the unit’s heading and its target’s position. An illustration of the fuzzy sets is shown below.
Relative Heading:
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We use the resulting degrees of membership as coefficients in an angle calculation. That angle is close to the exact opposite of the relative heading, which would point the unit directly at its target, but because of the fuzzification it may be a little over or under. The result is units that move in the general direction of their targets, but not directly at them until they are in fighting range.

Fuzzy Decisions

The fuzzy decisions that make up the artificial intelligence for our simulation are by far the most interesting part of our project. It is though these decisions that we are able to witness emergent behavior in our units. Both types of units, humans and zombies, have certain attributes that effect their overall decision making. Zombies are fairly simple; they have a health attribute and a hunger attribute. Seeing as zombies are pretty mindless creatures, it seemed appropriate to just have these two. Humans on the other hand are much more complex. They have health, gender, courage, and sex drive. 
In order to determine what each unit’s action will be, we first fuzzify its attributes. Illustrations are shown below.
Zombie Health:
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Zombie Hunger:
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Human Health:
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Human Courage:
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Human Sex Drive:
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After we obtain the fuzzified attributes, we combine them in fuzzy rules that we have constructed, to generate the action the unit will take. The rules are set up in an if-then style and use the fuzzy versions of AND, OR, and NOT (min, max, and 1.0 – x, respectively). Below is a list one the rules we use.
Human:

if (unhurt OR is a hero) AND NOT high sex drive then attack

if (unhurt AND wimp) OR (HPMinor AND AvgJoe) OR (HPSerious AND hero)

then regroup

if high sex drive then mate

if near death OR wimp then flee

Zombie:
if alive AND full then attack

if must feed then feed
