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INTRODUCTION

Introduction

Wt isthePak Smuetor

of dements tha together form a Theme Park smulation sysem. The main

purpose of such a smulaion is to sudy the effects of dtering dtractions

configuration and the introduction of nove ways of managing queues in the
park.

T he Park Smulaor is a sysem tha dlows the interective definition of a number

The environment is based in the Acquaint ® toolkit which contains facilities for
intelligent agent creation, the use of neural networks, genetic algorithms and an
inference engine. Although several generalized simulation systems exist, the approach
described here realizes a much more dedicated environment that also forms the basis
for a real-time control system, once the simulation stage has been completed. It allows
for a discrete simulation or a hybrid of model-based and discrete simulation.

With these facilities a complete environment is provided that allows the definition of all
relevant elements that constitute the influencing factors in the entire process of
running a theme park.

Setting up a simulation for a certain park is usually started with a map of the park. After
that all attractions are put in the right place. Attractions are then connected through
routes that represent the roads in the park. At certain places smaller attractions may be
placed along with information providers, called boards. The visitors are represented as
groups, called agents. Based on the defined characteristics of a group, the agents make
certain decisions that determine the behavior of the members of the group. Things like
the wait time or the fact that an attraction is closed may influence this behavior. Also
the weather may play a role in the modification of behavior. The various factors that
may influence this behavior are described further in this manual.

The system is implemented as a number of components that are used as controls in a
Visual Basic environment. Once the entire Park environment has been defined, the
resulting system is compiled and results in an efficient simulation module. The
requirements for a system to run the simulation on is a 400 mHz system with 256 Mb
memory and an XGA screen.

Status

The current version of the system is continually under development. Several functions
in this document are for planning purposes only. When a described feature is not
commented with a note that it is not supported Vet, this is planned to become part of
the first version.




Many new features are continualy added to the sysem. This document reflects the
current gatus and thinking about short-term versons

The current versgon isintended to be aworking verson only that is mostly used by the
developers and is not intended to be a production verson. When the sygem proves
successful aproduction verson will be developed later on.

Analysis Goals
Running the smulaion hasthe following gods:

1. Tofind out what the effect of proposed messures could be,

2. To gan indght in the range of influence tha certan changes in pak
management could be.

3. To sudy the effects of new atractions or modificationsto exigting atractions.

Proposed modifications

To influence the wait times anumber of changes are suggested. The smulaions need
to indicate the effect of these changes and might aso suggest other suggestions

1. Publishing wait times a grategic placesin the park. This may simulate people
to firs sdect the atractionswith the leest wait time.

2. Allow booking for gngle atractions, effectively digributing the waiting queue
throughout the park.

3. Allow a full-day plan ahead for vidgtors meking sure that an optimd
digribution of vigtorsis achieved.

4. Allow Snge party segting to quickly fill unused places

All of these measures need to be sudied in detal to gan indght in the quantity of
improvement this may redize. Also the smulations might indicate other factors tha
may beimportant that are currently not considered or are unknown.




Questions to be answered

Thefollowing points need investigation before we can gart with the smulation:

RERERBRO®NourAwNE

Reaie weer/ bezoekers

Redatie wear/ tijd

Reatie daum/ bezoekers

Bezoekers samenddling

Reatie bezoekerd bezetting atracties

Bezoek, wachtrij en wechttijd informétie per 15 min
Soringsrequentie, goreiding, reden

Ritduur + var

Loadtime + var

. Aantd serversper dtractie

. Interese profielen

. Plattegrond in bitmap formaet

. Bewegwijzerings-info, locatie, aanduiding

. Sraatnamen, lengte, looptijd, capaciteit wegen

. Jlitsen familieinformétie

. Aantd lege plekken in karretjes door verlies

. Huidige bekabding

. Verzamden tdler informatie en verzamefrequentie
. Max lengte wachtrij per dtractie

. Criteriainzet serversbinnen étracties

. Redtricties per atractie

. Aantd rolsoden en andere vertragende factoren en didributie over atracties
. Informatie over loopsneheden per lesftijd

. Informatie over et-, drink-, snack- en toiletgedrag.

Beschrijven van parameters

Bij dle objecten de huidige properties opnemen en bechrijven
Verificetie loopsnelheden

Verificatie ledftijd/ lengte tabe




THE SIMULATION ENVIRONMENT

Chapter

The Simulation
Environment

Demigiond tretatkgarosd tefak Smiso

The amulator congsts of anumber of components that represent red-world entities
These arethefollowing:

Component _Description | Entity Descripton |

The Park Environment | Consists of general parameters like Date, Weather
etc.

Attractions Attractions All attractions including Parking, Entrances,

Infill Restaurants, Shows and Rides.

Roads Route

Visitors Agents Are groups and subgroups that are used as a unit of
measurement.

Information Boards Are all information boards that can be used to
influence people’s behavior

Components

The various components are firs crested and provided with detaled information.
These ddails are used to define the behavior of the various components and are
depending on the type of component. Details are described esawherein this manud.

Usudly the firs gep isto cregte the various dtractions. Then the routes are created to
connect the components. Connecting components is done by dragging them on the
sreen and dropping them on another object. All components have one or two
Docking connectors When two docking connectors overlap, the components will

connect.

A connection meansthat agents may enter another component when waking in there.
The decison to wak into another component is based on the plan of an agent,
described in an agent’s goals.




. Form1

Smal atractions like infills or toilets are only entered based on current interest. Routes
are only entered if the agent wants to reach another location. Attractions are only
entered, when it is an agent’s goal or if it raises an agent’s interest. VWhen one or more
members of an agent may not enter an attraction, because of restrictions, the agent will
be split and all other members will form a new so-called split group that may travel
independently of the remainder of the group.

The Environment

The environment component is used to define general information about the Park and
the environment. Here we define the Tick frequency and the weather definition. It is
also an information center that show the total number of visitors and other statistics.

Attractions

Attractions are the definitions of all units that may be used as an attraction. These
include shows and restaurants. A separate type of attraction is defined for small and
infill attractions that do not have queues. Examples of these are toilets and infill
attractions. In general only attractions that may cause a visitor to stop and wait for a
small amount of time are represented as these small attractions.




Attraction Servers

Within an atraction a number of servers may be present. A roller coaster may have a
number of transthat run smultaneoudy. At the entrance, many cash regisers may be
present. Depending on the way the dtraction is organized, different loading paterns
may exig. Within an atraction a mini-amulator may represent the way these sysems
opeae.

Agents

Agents are representations of groups of people. In generd they are families or groups
like schools. A group istrested as awhole, but depending on the members of agroup,
they may become split and merged again, depending on whether members of a group
may enter certain atractions

Routes

Vigtors may only wak on roads in the modd tha are used to connect dl atractions
They represent the only way that agents may move through the park and may enter
atractions. Routes may connect to dl other components, including other routes.

Boards

Boards are information providers that publish information like directions and wait
times. They are usad by agents to make decisons about placesto go to. Decisons like
these ae uaudly based on the properties of the agents and the naure of the
informeation provided.




TECHNICAL COMPONENT REFERENCE

Chapter

Technical Component
Reference

ThsssiocHinesstreckelsd treaias@poeisd asmiaion
sdam

The Environment

The environment component is the nerve center of the smulaion. It contans
control information that sets the processin motion and determines the conditions
of the amulation. It contains a number of varigbles that influence the behavior of
the smulation.

Tick
Indicates the duration in minutes of every smulaion tick. During atick dl objects
updaether gaus. Thisis done by the Monitor function.

Timer

The timer sets the amount of CPU time every tick may take. This determines the
gpead of the smulation and the maximum number of agentsthat can be processed
during atick.

When thetick monitor garts and sopsit cdculatesthetotd time taken to complete
dl updates. The amount of time is an indication of the processng load of the
smulation and is usad to determine the way the Smulaion isrun.

If the load becomes too high, dther the update is done randomly, but then dl
agents need to check how may seps have been skipped before they can update.
Another mode is to cregte larger agents tha contain more people with smilar
characterigtics. Experience with the speed of smulation isfirs needed to be ebleto
determineits nomind capacity in number of agents Smulated.

Monitor

The Tick Monitor receives control after each tick and dats updating dl
components of the smulator. Firg dl agents are updated, then the dtractions are
updated.




Agents Monitor

Updates the postion of dl agents. Agents communicate ther postion to Routes
and Attractions. Based on the returned information the Agent then needsto decide
on new routes, on entering an atraction or on stting a new god. When updating
its pogtion it communicates this to the route or the atraction. The route or
atraction than takes care of actudly draning the agent on the screen.

Attractions Monitor

Based on the current gaus of the atraction, its new datus is determined and
people are entering from the queue. Agentsthat completed are placed in the output
route and the gatigtics are updated. The queue length and wait times are caculated
and communicated to dl boards Satidics gathered are Q-sze, load %, ride counts,
and wait time.

Agents

Collectsinfo aout the number of agents that need to be created and their average
profiles dong with arivd times & the gate It dso shows the number of Flits,
average wait time and average ride count. All averages are complemented with
gandard devidtion information.

Agent Generator

In the Imples implementation a snge agent is generated each time the
environment is activated. The compostion of the agent may be done a random,
but thishasto adhereto acertain distribution, that representsthe actud Stuation.

A more advanced method isto define anumber of profilestha describe the range
of properties of groups of agents that depend on the time of year and maybe the
wegther. These profiles are defined as a number of smple files and during a
smulaion such aprofileis sdected.

The Agent Generator then cregtes groups of Agents, based on the digribution
patern of the profile and presentsthe Agentsto the Park entrance.

Collected Data:

Dae

Opening:

Westher: Warm, Hot, Cloudy, Rain, Cold

Period: Vacation, Weskend, Weekday, Midweek, Holiday
Digplay: Show/ Hide

Planned action codes

Plan God
Choos= God
Moveto God
Rest/ Wander
Choos= Route
Enter Wait

Enter Attraction
Quit Wat

Check Wat Time




Exit Attraction
Sat Environment

Log actions
Shgpshot of amulation
Report data
St Tick 5ze
Sat: S Dae
S Environment
Automatic
Manud:
Set Agent Profiles
Create Agents
Run
Pause
Sop
Attractions
i
P kM M
- E EE

Attractions are defined as a component that contains a number of indicetors. Like
dl other components an atraction has a docking connector that is used to connect
it to routes, through which the agents may enter and exit an atraction.

1
Attraction with connection point

Attractions have severd indicators that specify the queue length, current waiting
time etc. ItsSatusindicateswhat is currently hgppening insde the attraction.

Collected Data
Name
Locetion:
RideTime Short , Long, Avg, Dev
LoadTime Avg, Dev
LogtSpace: Avg, Dev
TotdCep: Avg, Dev, Time Schedule
Popularity: Per group profile/ Target audience
Redrictions:
DownTime:  Avg, Dev, Freg, Occurrences, Reason
Ride Type: Dak Ride
Ride
Wak-Thru
Infill
Shop
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Restaurant
SeackBar
Show — Scheduled/ Unscheduled
Entrance
Ticket Booth
Lost/ Found
Services

Ext. Services
Parking
Booking
Toilet

Display:Show/ Hide
Picture: Bitmap with repress of attraction

Info:

Infill Attractions
Name:
Location:
RideTime:
Target:
Picture:

Q-Length

Excpected Q-Length
Wait Time

Expected Wait Time

Display:Show/ Hide
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Attraction Servers

A number of different atraction configurations may exigt, depending on the way
the atraction uses its servers A server is ether a piece of equipment or a person
tha serves the agents that present themsdves a an dtraction. Different server
types exist:

1. statistical Servers. Here no atempt is done to represent the handling
mechaniam of the atraction, but a Smple average ride time is used, with a
random deviation, but based on ride capacity.

2. serial Servers. Thisiswhen a certain cgpacity is handled as a batch and
only one batch may be handled & atime, like atran with acertain capecity.

3. Parallel Servers. This is when a number of groups may be handled by
multiple batches smultaneoudy, for ingance aroller coagter with anumber
of trans

4. PaterNoster Servers. Thisiswhen aloading fadlity is present tha has a
fixed gpeed and capacity, for ingance arotaion loading dock for boats.

Depending on the type of server, an internd modd for an atraction may be built
tha represents that handling characterigtics of the system. In the firg verson of
this sygem, only the daigdicd server is implemented. Later on the more
sophigticated sarverswill beimplemented aswell.

The internd modd of an dtraction consgts of the following stages, that may be
present or absent.

| Load Time |—>| Undock Wait |—>| Ride Time |—>| Docking Wait |—>| Unload Time |

<
|

When an dtraction has a number of stages, like a pre-show of a number of pre-
shows, each sage may have the same basic modd. Every server in an atraction
may be coupled in away, sSmilar to the way atractions are coupled to the park
routes. In the current verson no Attraction Sarvers have been implemented.
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Routes

Routes define the connections between components on which the agents may
move themsalves between locations in the park. A route is aroad segment and is
defined as a rectangle tha connects two oppodte corners The following
configurations are possble:

Left-Right Right-Left

In each configuration the orientation determines how the route flows in the
rectange. The drdes are the docking connections and are dways numbered 1 and
2 from left to right. The direction of flow is determined by the agent, depending on
where theroute is entered. The point of entry isdwaysthe from point.

The direction of travd is defaulted to 1 to 2. The actud direction in which an
agents travels depends on the point of entry. When entering a point 2, the travel
direction istoward 1.

Agents determine their direction on 3 sources of information:

1. map. Thisonly occursif the agent has obtained amap.

2. signs. Each sign is checked with the agent’s goals. If no goals have been
set the agent is wandering and decides when an attraction is reached.

3. Boards. These are indicators of the wait time of attractions. Based on this
an agent may set a new goal. He then has to follow the signs. Boards
contain signs for all indicated attractions.

Collected Data:

Name:

Location:

ConnectionList:

Capacity. Avg, Dev, Current

Distance in M:

Type: Scenic, Main, Shady/ Sunny/ Covered
Picture:

Display: Show/ Hide
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Component docking

Routes are needed to connect other components. Docking is done by dragging a
component with its docking connector onto the docking connector of another
component. When connected, both docking connectors are sngpped and a
connection is stored.

To be ableto dock, anumber of functions are defined that provide the information
to support the docking.

1. GetDocklInfo DocklID,X1,Y1,X2,Y2

GetDockinfo provides information about the docking point coordinaes of a
component. Depending on the type it may have 1 or 2 docking connectors

DocklID is 1 or 2, indicating which docking point’s info is requested.

X1,Y1,X2)Y2 are the coordinates of the Upper and Lower corners of the
connection point itself. These coordinates are used to determine if connection
points overlap.

2. GetDraglinfo DockID,X,Y

GetDraglnfo gets information about the dragging points of an object. This is used
to determine if the dragged object is over a docking connector. For this the corner
coordinates of the component are needed.

DockID is 1 or 2, indicating which corner is needed. Depending on the orientation
of the component, either the top or corner coordinates are returned.

X,Y returns the coordinates of the indicated dragging corner.

3. GetDockPos DockID,X1,Y1,X2,Y2

GetDockPos returns the left upper coordinates for a component, based on the
indicated docking point. For instance if point 2 is the docking point, then the top
left coordinates are calculated such that the docking point is exactly over the
indicated points.

14



DockID is1 or 2, indicating which isthe docking point.

X1,Y1isthetop left corner of the docking point where the component needsto be
docked.

X2,Y2 returnsthetop left corner coordinates of the entire block to dign it over the
indicated docking point.

4. Dock Obj Obj
Performs the actud docking operaion of an object. The current object is docked

onto theindicated object.
Obj isthe object recaiving the connection.
Both objects updae their connection ligt.

5. UnDockObj Obj
UnDockObj is the reverse of the DockObj operdion. It removes dl connections
from both object’s connection lists.

The underneath picture shows the Environment docked into a route and this one
connected to an attraction though another route.

15



Agents

Agents are the active components in the smulation. They make decisons about
which dtractions to enter and decide on ther route through the park. Each Agent
has a postion indicator which shows whereis currently is (an dtraction or aroute)
and the postion and direction it is taking there. It dso has an ID and will get
assigned anew ID every timeit enters acomponent. This D isthe representation
of the agent on the screen. Drawing agentsis not the responsbility of the agent but
of theroutes or dtractions

Agents consg of anumber of members

Agent For each member we record the following:
>
Memb‘zz 3. Sze
Member.. 4 Category
5. Foedid (likewhedchair etc.)
|| splito
|| Splita
Slit2
lit..

For each slit we st the Gods and current location.
Slit0 dways contains al common godsthat dl members of the Agent have.

All members of a solit share the same gods. We kegp a count of the number of
peoplein a split but not who they are. When creating a split the system must make
suretha the gods sat may be executed.

When ariving a an atraction and the agent decides to enter, a Split is crested for
dl members that do not enter. The two splits then continue independently as
subagents If both plits meet later on & the same location, they will be joined
agan.

Walking Speed

To gan agood indgght in the way agents move through the park, every agent hasa
speed indicator. We assume that the agent’s speed is determined by the slowest

individual in the party and that the party will try to stay together unless a split is
activated.

16



For this peed the following assumptions are made:
| Age || _m/Sec | Kmu rem |

Below this age they do not walk
4 6 1 35
6-15 15 55
>15 1.9 7.0 | Adults walk at faster pace
>50 15 5.5 | Atthis age walking is slower
Agent Size

Depending on the agent’s gender and age an assumption is made about the average
height. This information is needed to determine if restrictions apply for an
attraction.

CAge | Boycm | Girlm | Rem |
3
4
5
6
7
8

The following Agent functions exist:

1. EnterPos Obj,Pos,AgentID
This actually enters a new object. It checks if the object is one of the goals of the
agent and if so, it removes the goal from the goal list.

In case of a route, it sets the direction, creates a new AgentlD and sets the initial
position. This AgentID must be used in all subsequent commands

2. MovePos Route, AgentID,Incr,Pos

Changes the current position of the agent in the route. It returns the new position.
If the position is —1 the end of the route has been reached. The agent must then
decide if a connecting object is entered or if it reverses direction. If a new position
is given after this, the direction is reversed automatically.

3. ClearPos Route
This removes the agent instance from a route, so it is no longer displayed on the
given route.

17



4. GetConnections Obj
Ges alig of dl connections tha the given object has. An agent needs to decide
what to do with these connections

1. Sayon current postion
2. Enter the connection (CheckGod)
3. Changedirection

5. CreateAgent
Crestes anew Agent. See the destription for dl details tha are defined for a new

agent.

6. SplitAgent
When an Agent enters an atraction that has agel Sze redrictions or that has

membersthat do not have the atraction astheir god, the Agent is glit. Every split
Agent may travel on its own and is a temporary copy of the man agent. A color
codeisusad to indicate the Agent type on the screen:

Red isafamily

Green isagroup

Blue isasplit agent

White isasngde person, may be asplit aswell

Ea O\ o

7. MergeAgent
When severd splits that bdong to the same agent meet a exactly the same spot,

they will automaticaly be merged agan. The splits are removed and replaced by a
new AgentlD.

8. SetGoals Agent

Set anumber of gods for an agent or amember. It needsto indicate the object and
possbly a time dot when it wants to enter. Note tha an dtraction may not be
entered if outsde thetime dot, unlessthetime dot isthen removed.

Also note tha when an atraction is located, a check is made if this is on the god
lis and if it may be entered. Planning of the route to an atraction is manly done
based on information on boards. This way dso the Sgn system of a park may be
tested for its vdidity. Agents may do plan aroute based on amap. In this case the
agent must have retrieved amap.

9. SelectGoal
When an agent has no current god, it needs to sdlect one. This may be one of the
following:

SHect arandom god

Activate adedson procedure. Here many things might happen.

SHect agod based on time

Wander, this means that no god is needed and decisons are made based
on information presented on route.

AW

18



When a decison needs to be made to enter an atraction, the system checks if it
may be entered because redrictions may goply. Based on tha ether the agent
sdects another god, enters or splits This may dso depend on the gatus of the
atraction. The agent dso has a gaus code, tha indicates what the agent is doing
inddethe dtraction. Thisislike the postion in aroute.

Waiting

Exit (prematuredly)
PreShow
Loading

Riding

Reedy and exiting

oA~ WNE

Collected Data:

Name

Location:

Type Group, Family, Individua
Profile Age Group, Avg Age Group
Members

Arrivd:

Departure

PlanCode:

NrOfRides

AvgWait:

Saus Waiting, Waking to God, In Attraction, Wandering
DigToGod:

Picture

Walking speed:

Display: Show/ Hide' Filter
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Agent Decision Making

Every agent has abehavior patern, cdled a genetic code. These codes are assigned
when agents are cregted. This process is based on a profile definition which in itsalf
isdriven by thetime of year, the type of day, weather etc.

The profiler, which is pat of the environment will then Sart generating agents
who appeer firg a the park gates Based on the form of trangportation they will
enter through the parking lot or another gate.

The genetic code consggts of a number of genes and every gene drives anumber of
rules the determine the agent’s behavior.

During the simulation the agent will be placed in a position where decisions need to
be made continually. Basically there are 2 sources of decision making:

1. Time. Based on the time and the agent’s plans goals will be set to reach a
certain attraction, to exit or to visit a restaurant or toilet.

2. Routes. When aroute ends, it connects to another route or an attraction of
some type. The attraction contains information on which a decision can be
made.

These decisions basically are to enter the attraction, if it meets the goals and
conditions of the agent, or to select another goal and associated route. Wait time
information at an attraction determines such a decision. A board or a sign provides
information about where to go to reach a certain goal. Wait time information at an
attraction or at a board may set new goals or change the priority of the goals already
set.

Agents make decisions based on Rules, that are defined in a separate editor. All
Rules define the Genes and the context within which they operate. For instance a
rule may be defined:

Context: A route needs to be sel ected

I f the Agent has a goal and
the current route nentions the goa
Then sel ect the route

I f the Agent has a goal and
the current route does not nention the goal and
the Agent has a Map and
the current route matches with the agent’s goals
Then Select the route

If the Agent has no goal and
the Agent has random-behavior
Then Select a route at random

I f the Agent has no goal and
the Agent has no random-behavior
Then Select the most quiet route

A so-cdled inference engine that sdlects the most gppropriate rule executes these
rules. In addition to the smple rules as mentioned here, dso so-cdled neurd rules

20



exig, that will actudly learn ther behavior from showing them examples The
decison rules will be extracted from these examples automaticaly. A Separate
training session isrequired for theserulesto learn their behavior.

S by dtering the Genes in an Agent, the behavior of Agents may be controlled.
Future versons of the sysem may dlow the generation of various Agent types,
using a genetic dgorithm, this finding the most optima configuration. This is less
important for Agents, but is a more gppropriate feature for the Sarvers of an
Attraction. With this same mechanism, various dternatives for servers may be
sudied by automaticaly generating the most desirable configuration.

21



Boards

i

. Board1

Boards to some extent dso act asakind of atraction. There are different types of
boards. A Sgn isasmple direction information source, a full board contains both
directions and wait time information.

When an Agent encounters a Board it ingpects the board and checks it with its
gods If it isafull board, it checks the wait times and selects the one with the most
atractive wait time. This decison is based on the behavior patern of the agent.
The direction information is used to determine which route to sdect next. Snce
atractions and boards are dways placed a the end of aroute, every agent dways
needs to decide which route to take. Boards and Sgns form a source of decisons
tha influence where the agent will go next.

Agents may do get ingantaneous gods, for ingtance hunger, thirgt or toilet need
may set priority gods that influence the decison to change the routing. Complex
decison ruleswill drive the behavior of an agent.

Boards are continudly updated by dl atractions and provide this information to
the agents and the smulation system.

When the expand button is dicked during a run, the full board for the sdlected
board is shown with dl published wait times. A board shows 10 dtractions a& a
time. When more dtractions publish ther times, the board will gart scrolling to
show the remainder.

In addition the board shows the current time and may display a message to give
genad information other than the wat times. These may dso downtime
notifications like Droomviucht expected to open in 1 hour.

Collected Data:

Name

Location:

Display Daa

Type Full Board
Smadl Board
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QtimeDisplay

Direction

Directory

Interactive

Sreen

PC

Internet/ Agent
Display: Show/ Hide
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CREATING A SIMULATION

Chapter

Creating a Simulation

Adiostotsketost Yoasmlaion
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RUNNING A SIMULATOR

Chapter

Running a Simulation

Adostoteketorinasmidion

Setting the Parameters
Mog of the parameters are st using property sheets. No detals are known yet.

Reporting the Results

A number of reporting festures are available that alow the creation of alog file, that
contains detals, required for later andyss. Depending on the anayss severd things
may be defined. These are sat usng the property screen of the environment.

Thefiles are written as comma-delimited files, that may be read by Excel and used for
further anayss

25



Property Pages |
E rrvironment |

Urientation: Corrections: B epartE re:
I [ [0
Connected: Feportttr:
1-»Routel:2 IEI

RepartB oute:
|n
Repartdaent:

[[] Attractions
[] Remarks
[]Routes

k. I Cancel Apply

The Environment, Attractions and Routes dl may st the number of minutes after
which gatigtics need to be written to the reporting file

Agents report much more detalled information. They may collect daa about
atractions, routes of remarks Remarks are made by the smulator to give feedback
about things that might be important like when an agent cannot find a route to a
degtination and makes a guess, this is reported, sSnce it may be an indication that there
isan error in themodd or that the actud Studtion isconfusing for people aswell.

Thefollowing table ligts the informetion, recorded for each type:

Object I | | S S |
Agent Attraction Time-in Time-out Publ Wait Act wait
Route Time-in Time-out Act travel Distance
Remark
Environment Time Agents People Cum Agents Cum People Avg Wait
Attraction Time QLen QSize Publ Wait Avg Act Wait Fill %
Route Time LR-Agents LR-People RL-Agents RL-People

Viewing Progress

During asmulation, crowd movement is shown in the smulation window in the form
of amdl dots The color of the dot indicatesif thisis afamily, a group, a $plit group or
agnge individud. All dots are referred to as agents. The updating of moving agents
takes a condderable amount of time, so atempts are made to minimize the overhead
involved.

Two agentstha are a the same location and the same gpeed are drawn as one dot. So
dotsdo not overlgp each other, except when they have different walking speeds
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During a gmulétion the green button may be usad to freeze the screen. Thiswill Sop
the agents update but continues the amulation. Pressing the button again will update
the screen. Another mode of operation is to update randomly. Here not dl agents are
updated on the screen but only a portion of them. The number can be st as a
parameter. For anorma smulgion updating is not required, the update festure is only
to gve the user some feedback and agrgphica impression of the number of peoplein
certain locaions.
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Index

A

Index 1,1
Index 1,1
Index 1,1
Index 2, 2
Index 3,3
Index 1,1
Index 1,1

B

Index 1,1

Index 1,1

Index 1,1
Index 2, 2

C

Index 1,1
Index 1,1
Index 1,1
Index 2, 2
Index 1,1
Index 1,1
Index 1,1

D

Index
Index
Index
Index

E

Index 1,1
Index 1,1
Index 1,1
Index 2, 2
Index 1,1
Index 1,1
Index 1,1

Index
Index
Index
Index
Index
Index

Index
Index
Index
Index

B R R R R R

[ S

Index

Index
Index
Index
Index
Index
Index

K

Index

L

Index

Index 2, 2

Index
Index

Index 2, 2

Index
Index
Index
Index
Index

M

Index
Index

R T s

1,

1,
1,

1,

1
1
1
1

A

P P R PP PDNPE PR PRPR

1

1
1

1

O

N

Index 1,1
Index 2, 2

N

Index 1,1
Index 1,1
Index 1,1
Index 2, 2
Index 1,1
Index 1,1
Index 1,1

R

Index 1,1
Index 1,1

S

Index 1,1
Index 1,1
Index 1,1
Index 2, 2
Index 1,1
Index 1,1
Index 1,1

T

Index 1,1
Index 1,1
Index 1,1
Index 1,1
Index 2, 2

W

Index 1,1
Index 1,1
Index 1,1
Index 2, 2
Index 1,1
Index 1,1
Index 1,1

Index 1,1
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