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In this paper, we describe the use of an evolutionary 
algorithm (EA) for the problem of visiting rides in a 
theme park. Generating a tour of the rides in a theme 
park is an instance of the time dependent traveling 
salesman problem (TDTSP) in which the cost of visiting 
any two rides depends not only on the distance between 
the rides, but also the time to wait in line and ride each 
ride. We describe the implementation of the evolutionary 
algorithm, including EA's ability to satisfy the constraint 
of scheduling lunch in the theme park. We present 
several test problems and compare both the running 
times and costs of tours generated by the EA to those of 
a previously described dynamic programming heuristic. 

1. Introduction 

Millions of people annually include visits to 
theme parks such as Walt Disney World in Or
lando, Flo1ida as part of their vacation plans. 
These theme parks regularly attract so many 
customers that an entire industry exists whose 
sole purpose is to write guidebooks that help 
plan such visits [6} [7] [8]. Those guidebooks typ
ically cover every aspect of the visit, including 
where to stay, where to eat, and how to see the 
more popular rides while avoiding long waits in 
line. This last problem, of seeing the most pop
ular rides in the shortest amount of time, is an 
instance of the time dependent traveling sales
man problem (TDTSP) [9] and is thus amenable 
to computer-generated solutions. This paper 
describes a Java-based system available on the 
World Wide Web that uses an evolutionary algo
rithm (EA) to help plan efficient visits to Walt 
Disney World's Magic Kingdom theme park. 

The TDTSP is similar to the time dependent 
vehicle routing problem (TDVRP), which is a 
variant of traveling salesman problem (TSP) 
where the amount of time it takes to travel from 

one city to another varies depending on the time 
of day. This varying travel time enables model
ing of real world conditions such as heavy traf
fic, road construction or repair, and accidents 
[ 9]. In our theme park problem the salesman 
is replaced with a customer, cities are replaced 
with rides, and heavy traffic is replaced with 
large crowds. The solution, an ordered list of 
rides, is called a touring plan (TP) [6]. Also, 
most TDTSP and TDVRP solutions omit one 
essential fact: the vehicle drivers and salesmen 
have to eat [ 4] [ 10] [ 11 ]. Theme park customers 
have to eat, too, so our solution gives its users 
the ability to specify at which theme park restau
rants they would consider eating lunch. Further, 
users can specify whether the time to eat lunch 
is a rigid (e.g., "Meet me at the Liberty Tree 
Tavern at noon.") or flexible (e.g., "Let's eat 
around twelve-thirty.") constraint. The system 
then chooses a restaurant from the list of possi
ble restaurants such that the overall touring plan 
cost is minimized. 

If the lunchtime constraint specification can 
be based on fuzzy membership [15] then the 
TDTSP becomes a fuzzy constrained optimiza
tion problem [ 17]. These types of constrained 
problems have been successfully solved by EAs 
[17}. 

EAs are robust, adaptive, search procedures 
based on natural selection [20}. Unlike genetic 
algorithms ( GAs ), which traditionally have rep
resented individuals as binary strings, EAs make 
use of a variety of data structures to represent 
individuals [ 20]. In contrast to most search al
gorithms, which operate on a single candidate 
solution (CS), EAs operate on a population of 
individuals where each individual represents a 
CS. After an initial population of randomly gen
erated individuals has been produced, each in-
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