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Introduction

During the last few years attendance of theme parks has risen roughly 3% per annum.
At the same time many park visitors are complaining about increasing waiting lines.
Several parks (Disney, Six Flags, Universal Studio’s) installed automated queue
management systems.

Multi Motions develops, manufactures and markets systems for queue- and capacity
management in theme parks. In addition it provides advice and initial studies,
followed by implementation of complete systems as well as support and maintenance
facilities.

European theme parks need to resolve the waiting line problem to prevent customer
loss. While their American counterparts have aready installed various systems to
address this problem, Europe is lagging behind.

Multi Motions is dedicated to deliver a range of solutions to help European parks to
offer their customers improved waiting facilities. These solutions range from
information systems that collect and publish waiting times to systems that allow
installation of virtual queuing systems. Systems to measure customer flow through a
park and animatronics facilities are under development to improve waiting-line
entertainment.

In addition to decreasing the waiting time for visitors, in-park turnover will be
increased because people will now have additional time in which they can visit shops
and restaurants. American studies have shown that the reaized increase in park
turnover alone is sufficient to recover the cost of the system in about one year.
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Multi Motion’s approach

Multi Motions has developed a novel way to manage queues in a manner, different
from existing approaches and dedicated toward maximum flexibility for the visitor,
while at the same time concentrating on manageability for the park, integrating visitor
flow control with management of merchandising and restaurant occupancy.

Customers will no longer accept spending more than 50% of their time waiting in a
park, no matter how interesting the attractions are. Although this problem only occurs
on the peak days in the holiday season, the negative image of waiting linesis believed
to prevent many potential customers from coming to the park.

Multi Motions provides flexible and affordable park management systems that
implement a virtual queuing system in which customers spend their waiting time in
other places than a waiting line. Such an approach, although not decreasing the total
waiting time, is believed to increase customer satisfaction while at the same time
increasing total park income by higher salesin shops and restaurants.

The devel oped approach works on the basis of the following systems:

1. Informing visitors around the park about the waiting lines in the park. This
will stimulate flow of visitors to the areas of least congestion. A flow control
system may actively manage these visitor flows. Providing reliable
information and the placement of information signs is very important. Multi
Motion’'s approach includes automated facilities to measure queue length and
attraction occupancy, coupled with an integrated capacity management
system.

2. Allowing visitors to make a reservation for one or more attractions, or to plan
their entire day while in the park. The approach integrates both park visitor
planning as well as shop and restaurant occupancy management and keeps
track of visitor flow and occupancy rates for all merchandising outlets and
restaurants. In addition customer flow through the park is monitored in order
to manage possible volumes in attractions, restaurants and shops. The main
difference with existing approaches is the fact that customers may set their
own time schedule and are also capable of making changes during the day.

3. To allow visitors to make an advanced booking using a web based approach.
This way families may plan their entire day in advance. It has the added
benefit that this information may help to predict total occupancy of the park in
advance. Having paid for the entrance fee upfront also means that families will
tend to spend more in the park during their visit.




Multi Motions

Offerings

Multi Motions designs, develops, manufactures and markets systems for queue- and
capacity management in theme parks. It provides advice and executes initial studies,
followed by implementation of complete systems as well as support and maintenance
facilities for these systems.

Multi Motions aims at expanding this offering into supplying additional solutions,
improving the customer satisfaction by developing waiting line entertainment
equipment in the form of small infill attractions after initial installation of the queue
management systems.

Potential additional revenue

In the estimates following, units of 1 million visitors per year are assumed as a basis
for calculation.

There are three sources of additional revenue to a park.

1. More visitors. A steady rate of 3% more visitors per annum has been reported by
US investigators. Assuming that the European market will be similar, the system
can contribute in realizing the continuation of this growth factor. Increased
waiting lines may prohibit this growth potential. This means securing an
additional 30.000 visitors per annum.

2. More merchandising. US studies reported a 9% increase in merchandising profits
in parks that manage visitor flows. Taking a conservative approach an additiona
5% profit on merchandising seems reasonable. This is also based on the
assumption that 50% of the visitors will spend an additional 50% on top of the
entrance fee. At 1 million visitors this means $ 5 per person in average in
additional revenue.

3. Extra income through advance booking. When alowing pre-booking and
reservations through the Internet increases the chance that visitors will have
forgotten their initial spending, allowing an increase in merchandising sales. This
is estimated at a possible 50% of the entrance fee. Assuming between 2 and 5%
will book through Internet, this means and additional 20.000 x $ 20 = $ 400.000
revenue or $ 40.000 profit.

Summarizing the preceding leads to the following totals per 1 million visitors:

[source Extra Visitors Extra Revenue Extra Profit
More Visitors 30.000 600.000 60.000
More Merchandising 5.000.000 500.000
Advance Booking 400.000 40.000
Total 30.000 6.000.000 600.000
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Value of proposed system

Based on the preceding model the additional value of installing the proposed system
is $ 600.000 per annum. Over afive year period this means an additional $ 3.000.000
profit per 1 million visitors. For a typical park this means that an investment of
roughly $ 500.000 will yield an additional $ 2.500.000 in profit when writing off over
5 years. Of course additional annual cost like maintenance and operational cost will
decrease thistotal.

Company background

Multi Motion’s founder, Peter van Lith started his career in Information Technology
in 1964. After having worked for a large Dutch conglomerate, called Ogem where he
became vice president of Information Technology, he started his own company in
1980. His interest in Artificial Intelligence resulted in delivering the first commercial
Expert System in the Netherlands and in the delivery of an Expert System
development environment, called Acquaint ® in 1986, which was sold during the | ater
80’sin many countries.

In 1990 Peter started a joint venture with Akzo Systems and concentrated on
developing advanced technology in the years after that. He started specidizing in
robotics in 1991 and founded Multi Motions. He delivered several small robotic
systems including a robotic entertainment dog for Nedap (Dappie) and the advanced
rudder control unit for the Syllogic sailing laboratory. During the 90’'s Peter worked
as a consultant to several Dutch companies and helped developing commercial
products, mostly concentrating on advanced technology. He built a total of 13
advanced Al systems for companies like NMB bank, Robeco, Hoogovens, Akzo, Gist
Brocades and Schiphol airport. He developed the initia version of BrandMarc, a
marketing analysis system, still in active operation.

Currently he is a guest lecturer on robotics and artificial intelligence at the University
of Amsterdam and at the Technical University in Delft. He also works closely with
the biped laboratory of the TU Delft and regularly writes articles on advanced
technology. Peter appeared in several television programs on robotics and artificial
intelligence and is afrequent speaker on symposia and company presentations.

He became very interested in the problem of queue management and capacity
management in theme parks and made a first proposal to the Efteling for such a
system in 1999. He developed an advanced simulation system and several prototypes
of these systems in preparation for the Multi Motion solution.

Present Status

A major presentation about the system was delivered during Tile 2000, the main
European theme park conference. As a result articles were published in 2001 by the
UK magazine Park World and the German magazine Amusement.
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A presentation was made to the Great European Theme Park meeting (GET) in
Gothenburg together with the Efteling.

A first version of the reservation equipment and software is available for
demonstrations and pilot implementation in 2002.
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Products and Services

There are severa opportunities for new products that are all related to Theme Parks
and robotics applications. The main problem of serving park visitors in a better way
can be solved by the following measures that are recognized as essential by most
major theme parks:

1

Increase Hourly Capacity. Most magjor attractions are aimed at an hourly
capacity of around 1600 people. Increasing capacity is generally a very costly
option. What can be done is to make sure that maximum use is made of the
available capacity and its actual usage is monitored constantly. The park
simulator can play an essentia role in managing capacity.

Effectively communicate attractions with shorter waits on a regular basis.
This is done to distribute the load evenly over the park. To do this effectively
good timely information is required. Multi Motion’'s systems help in collecting
this information and also provide equipment to show this information.
Determining the optimal position for boards is supported with the simulator.
Use a ride reservation system. This is the most extensive function of the
system. It allows reservations per attraction, for the whole day in the park and
advanced booking using the Internet.

Leave out the queue altogether and opt for a large pre-show. This is done by
many parks. Animatronics solutions are offered to be included in the pre-
show. The simulator can be used to study the effect of this approach and to
calculate the optimal balance and show fregquency.

Incorporate the park in a single, cohesive story. This is more difficult to
achieve with existing parks. For new parks the simulator offers a method to
calculate the effects of the various alternatives.

Create thematically related distractions. This again can generally be done best
at design time. Multi Motions also aims at developing animatronics
distractions as additional products.

Curb and manage unused resources. The simulator helps in managing park
resources. Advanced facilities for this are included in the system.
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Multi Motions provides products and services to help in the execution of these
measures:

1. Capacity- and flow management analysis studies
a. Pre-show effect analysis
b. Effect of attraction grouping
2. Queue- and flow management systems
a. Collection of visitor flow information
b. Communication of waiting times
c. Managing attraction and restaurant capacity
3. Reservation systems
a. Ridereservation systems
i. Per attraction
ii. Visitor Park Planning
iii. Home Park Planning System
4. Animatronics devices
a. Distraction Systems
5. Entertainment Robotics systems

Park Management and Information System

The Flow control system is the starting point for a park management system. It
consists of the following components:

1. Q Meter terminal. This terminal measures the number of people entering and
leaving the queue. Using this information an accurate estimate of the waiting
time plus flow information can be collected automatically.

2. Flow measurement terminal. As an addition to the Q meter, additional sensors
may be placed at the entry and exit of the loading zone, calculating dispatch
times and occupancy. By placing such terminals at various places in the park
additional flow information can be gathered. In addition such terminals may
be used in many different flow measurement applications as well.

3. Park Management System. This system integrates information from the
various measurement systems to form a complete information centre.

A reservation system consists of a number of terminals and associated software. In
addition an analysis phase is executed in which a tailored design is made and a
configuration is determined.

The following terminal types exist:

1. Booking Terminals. These are the terminals used in the park to book for an
attraction. There are a number of different configurations.

a. Basic Terminal. Thisis the basic terminal consisting of aticket reader
and printer.

b. Card Terminal option. This option allows the terminal to also read
magstripe and chipcards for season pass holders or multi-day passes.
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c. Display Terminal option. This option allows the terminal to display the
attraction name and waiting times.

d. Entry Terminal. This terminal checks a ticket and displays the waiting
time.

2. Park Planning Terminal. These terminals are stationed at a central place
where visitors can plan their entire day. They will receive tickets and a road
map.

3. Internet Planning Terminal. Thisis a central computer that alows customers
to make reservations from their home, using a standard browser. It is
connected to the park management system and the various attraction
reservation systems.

Park Simulator and analysis services

The park simulator is the main software tool, used during analysis but also used to
perform independent studies. The following functions can be performed by the
package:

Waiting time signalling and placement cal culations
Capacity management

Park Layout simulations

Customer Flow simulations

Park Turnover simulations

Pre-show effect analysis

Effect of attraction grouping

The Park Simulator will mainly be used for analyses but once a management system
is installed, the software becomes part of the operational system. For all known
visitors with reservations the actual data is used, for visitors without a reservation the
behavior will be smulated. This way the flow management is able to estimate the
total traffic.

10



Multi Motions

The control panel of the
Park Simulator contains all
available routes that
connect the attractions,
shops and restaurants.

Using this model many
different analyses can be
performed, collecting
statistics for al simulated
visitor groups and routes,
attractions and restaurants.

Many reports may be
defined as wel as
definitions  of events
occurring in the park.

Analysis Services

During the initial stages of a project, analyses need to be made to derive the best
configuration for a park. To execute such studies a generic template is defined within
which analysis elements can be estimated. The following steps are usually part of an
analysis project:

1

Initial discussion. During this stage the goals are defined and a general ideais
defined about the direction of the analysis. A plan is made with the proposed
steps and the desired reports are specified. Then a proposal is made.

Model setup. Data about the park layout and quantitative data about visitor
count, arrival rates, attraction capacities and restaurant and shop information is
collected and entered into a model.

Trial runs. During this stage several trial runs are made to show the format
and depth of the output reports. Some verification runs are made and
discussions are held concerning the data to be collected.

Analysis runs. During these runs the analysed topics are ran several times to
collect data from several perspectives. An average of 4 runs is assumed for
each park.

Conclusion, presentation and report. Each analysis run is discussed and when
accepted, areport is generated and afinal presentation is made.

Based on these 5 steps every project may be planned as a fixed price contract.
Depending on subsequent purchase of a system, the analysis cost can be partly
recovered by the project.

A typical project will have a setup cost of $ 10.000 and a cost of about $ 4.000 per
report, including the final presentation and a total price tag of $25.000 to $ 50.000
depending on size and number of analysisruns.

11
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Queue Management

In addition to delivery of equipment and management systems a number of QM
services can be offered. Especially during startup this will be the main activity:

Consultancy. Based on an hourly fee, studies are performed to help park
management to make decisions to introduce new systems or ways to organize.
Park Flow Analysis. Studies may be executed to find out if improvements in
flow management are possible. This kind of study may also be used in
different situations than theme parks, but are equally interesting to shopping
malls and city centres.

Booking Service Plan. This kind of a study could investigate as a precursor to
installation how much is to be gained by a park.

Maintenance. When systems are in place an online service may be introduced
that monitors all customer’s installations. Statistics will be kept about the
performance. After the first year a service contract is required that is estimated
to about 10% of the purchase price.

Education and Training. For park operators special courses will be designed
where they are taught how to optimally use the systems.

12
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Queue Management Market

Queue Management in the US

In the US the following companies/parks are introducing QM systems:

|= Name Supplier | # Parks Comments
and Attr

Disney Fast Pass Disney 5 x (10) Savings of 1.5 — 2 hours /day,
25% more attr.
Six Flags Fast Lane 15x 6 Book early, cannot change.
Charge $10 and get complaints.
Universal Universal Westlake | 15 attr Select one at a time.
Express Wait time at console 13 mins and

12 min at attr.

No good line control.

Not published well

Hotel Guests preferred treatment

Paramount Testing 1 out
of 5

Bush Testing 3 Are not convinced

Cedar Fair Tested 1, out | Problems with reallocating after
of 6 malfunction

Put off remaining parks

Another major factor to consider is that store profits can be increased to as much as
9% according to a study by Anderson School of Management at Universal Studio’s.

Queue Management in Europe

Most European parks are single-day parks, where US parks usually have associated
hotels and visitors spend several days in the park. Visitor counts also are much higher
in the larger US parks. Most European parks suffer excessive waiting lines only
during a limited period.

This has stimulated the thought that investing money to solve a problem that only
manifests itself during roughly 30 to 60 days per year does seem unattractive.
However most of the park’s turnover happens during these peak days and also creates
the image in the customer’ s mind of unreasonably long waiting lines.

Slowly the positive publicity that is associated with introducing a system that
decreases waiting times is being recognized by most parks as an essential instrument
to attract more visitors to the park and alleviate the negative image of long waiting
lines in theme parks.
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