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AMUSEMENT PARK ELEMENT TRACKING SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.

62/001,551, filed May 21, 2014, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] The present disclosure relates generally to the field of tracking systems and,

more particularly, to methods and equipment used to enable tracking of elements in a

variety of contexts in an amusement park through a dynamic signal to noise ratio tracking

system.

[0003] Tracking systems have been widely used to track motion, position, orientation,

and distance, among other aspects, of objects in a wide variety of contexts. Such existing

tracking systems generally include an emitter that emits electromagnetic energy and a

detector configured to detect the electromagnetic energy, sometimes after it has been

reflected off an object. It is now recognized that traditional tracking systems have certain

disadvantages and that improved tracking systems are desired for use in a variety of

contexts, including amusement park attractions, workplace monitoring, sports, fireworks

displays, factory floor management, robotics, security systems, parking, and

transportation, among others.

BRIEF DESCRIPTION

[0004] Certain embodiments commensurate in scope with the present disclosure are

summarized below. These embodiments are not intended to limit the scope of the

disclosure, but rather these embodiments are intended only to provide a brief summary of

certain disclosed embodiments. Indeed, the present disclosure may encompass a variety

of forms that may be similar to or different from the embodiments set forth below.



[0005] In accordance with one embodiment, a system includes one or more retro-

reflective markers positioned within a ride system and a tracking system that may detect

the one or more retro-reflective markers to track a position of a rider. The tracking

system includes an emitter that may emit light toward the one or more retro-reflective

markers, a detector that may detect reflected light from the one or more retro-reflective

markers, and a controller that may determine the position of the rider relative to the one

or more retro-reflective markers based on detection of the reflected light and that may

provide an indication of the position of the rider.

[0006] In accordance with a second embodiment, a method includes emitting

electromagnetic radiation from an emitter toward one or more retro-reflective markers

disposed in a detection region of an amusement park ride. The emitter is a part of a

tracking system that may track the one or more retro-reflective markers. The method also

includes reflecting the electromagnetic radiation from the one or more retro-reflective

markers, detecting the reflected electromagnetic radiation with a detector of the tracking

system, determining a position of a rider or a ride element based on the reflected

electromagnetic radiation using a controller communicatively coupled to the tracking

system.

[0007] In accordance with a third embodiment, a system includes a controller

including one or more tangible, non-transitory, machine-readable media collectively

storing one or more sets of instructions and one or more processing devices that may

execute the one or more sets of instructions to activate an emitter. The emitter emits

electromagnetic radiation towards retro-reflective markers disposed on an amusement

park ride. The one or more processing devices may also execute the one or more sets of

instructions to receive detected electromagnetic radiation reflected from all or a portion

of the retro-reflective markers via a detector, determine a position of a rider or a ride

element relative to the retro-reflective markers based on the detected electromagnetic

radiation, and actuate a device in response to the position of the rider or ride element.

The device may adjust an operational parameter of the amusement park ride.



DRAWINGS

[0008] These and other features, aspects, and advantages of the present disclosure will

become better understood when the following detailed description is read with reference

to the accompanying drawings in which like characters represent like parts throughout the

drawings, wherein:

[0009] FIG. 1 is a schematic representation of a tracking system utilizing a dynamic

signal to noise ratio device to track objects, in accordance with an embodiment of the

present disclosure;

[0010] FIG. 2 is a schematic representation of another tracking system utilizing a

dynamic signal to noise ratio device to track objects, in accordance with an embodiment

of the present disclosure;

[0011] FIG. 3 is a schematic representation of an amusement park ride vehicle having

retro-reflective markers and traveling through an enclosed area having the tracking

system of FIG. 1, in accordance with an embodiment of the present disclosure;

[0012] FIG. 4 is a schematic perspective view of a ride vehicle for an amusement park

with the tracking system of FIG. 1 for detecting whether a seat is occupied, in accordance

with an embodiment of the present disclosure;

[0013] FIG. 5 is a schematic perspective view of a seat for an amusement park

attraction, the seat having retro-reflective markers for use with the tracking system of

FIG. 1 to track a position of a rider or seat feature, in accordance with an embodiment of

the present disclosure;

[0014] FIG. 6 is a schematic perspective view of a seat having a pattern of retro-

reflective markers corresponding to an unoccupied seat, in accordance with an

embodiment of the present disclosure;



[0015] FIG. 7 is a schematic perspective view of the seat of FIG. 6 having a pattern of

retro-reflective markers corresponding to an occupied seat, in accordance with an

embodiment of the present disclosure;

[0016] FIG. 8 is a schematic perspective view of a seat having retro-reflective

markers for use with the tracking system of FIG. 1 to track a number of riders positioned

within the seat, in accordance with an embodiment of the present disclosure;

[0017] FIG. 9 is a schematic perspective view of a wearable item in the form of a

wristband, the wristband having retro-reflective markers for use with the tracking system

of FIG. 1 to track a position of the rider, in accordance with an embodiment of the

present disclosure;

[0018] FIG. 10 is a process flow diagram of a method for determining a status of the

seat via feedback from the tracking system, in accordance with an embodiment of the

present disclosure;

[0019] FIG. 11 is a schematic perspective view of an embodiment of the seat of FIG. 5

having retro-reflective markers for use with the tracking system of FIG. 1 to evaluate

rider size, in accordance with an embodiment of the present disclosure;

[0020] FIG. 12 is a process flow diagram of a method for determining a rider size via

feedback from the tracking system, in accordance with an embodiment of the present

disclosure;

[0021] FIG. 13 is a side schematic representation of a child sitting in a ride vehicle

that utilizes the tracking system of FIG. 1 to confirm that the seat restraint is locked, in

accordance with an embodiment of the present disclosure;

[0022] FIG. 14 is a side schematic representation of an adult sitting in the ride vehicle

that utilizes the tracking system of FIG. 1 to determine that the seat restraint is not

locked, in accordance with an embodiment of the present disclosure;



[0023] FIG. 15 is a schematic perspective view of a ride restraint system having

uncoupled connectors, the connectors having retro-reflective markers that reflect light at

different wavelengths, in accordance with an embodiment of the present disclosure;

[0024] FIG. 16 is a schematic perspective view of the ride restraint system of FIG. 15

having coupled connectors, in accordance with an embodiment of the present disclosure;

[0025] FIG. 17 is a schematic perspective view of a ride vehicle with the tracking

system of FIG. 1 used to detect that a ride door is not closed, in accordance with an

embodiment of the present disclosure;

[0026] FIG. 18 is a schematic perspective view of the ride vehicle of FIG. 13 with the

tracking system used to confirm that the ride door is closed, in accordance with an

embodiment of the present disclosure;

[0027] FIG. 19 is a schematic overhead view of the ride vehicle of FIG. 4, the ride

vehicle having retro-reflective markers for use with the tracking system of FIG. 1 to

determine a boundary region;

[0028] FIG. 20 is a schematic overhead view of a centrifugal amusement park ride

having retro-reflective markers for use with the tracking system of FIG. 1 to determine a

boundary region;

[0029] FIG. 1 is a process flow diagram of a method for controlling operation of an

amusement park ride via feedback from the tracking system, in accordance with an

embodiment of the present disclosure; and

[0030] FIG. 22 is a schematic perspective view of a water park attraction utilizing the

tracking system of FIG. 1 to detect people using a device of the water park attraction, in

accordance with an embodiment of the present disclosure.



DETAILED DESCRIPTION

[0031] Amusement parks include many rides that attract and entertain a large crowd

of people. It is now recognized that it may be advantageous to include a tracking system

on the rides to facilitate tracking and monitoring positions of people (e.g., riders), ride

elements (e.g., ride restraints, ride boundaries, ride seat, ride vehicle, etc.), and objects

before, during, and after operation of the ride. Tracking and monitoring riders on the ride

may allow an operator of the ride to determine whether the ride is ready to be released

from a loading section and/or ensure that the rider is following proper ride procedures.

As one example, the tracking system may be used to track a number of riders that enter

and exit the ride before and after each ride cycle (from ride start to ride finish).

Additionally, the tracking system may be used to determine a status of a ride seat (e.g.,

occupied or unoccupied), evaluate a position of the rider and/or a position of a rider

restraint (e.g., cross bar, harness, seat belt) relative to the ride seat, ride boundaries,

and/or objects (e.g., backpack, hat, wallet). Accordingly, the tracking system may

facilitate a flow of riders in and out of the ride in a reasonable amount of time, and

thereby reduce ride wait times.

[0032] In certain embodiments, the tracking system is designed to detect a relative

positioning of an illuminated component (disposed on the ride, rider, or object) having a

properly correlated retro-reflective material. The tracking system may utilize the relative

positioning to monitor a position or existence of the rider and/or specific objects (e.g., the

restraint, the ride seat, backpack, hat, wallet) or the ride within a field of view of the

tracking system, and to activate an alarm or control operation of the ride. In one

embodiment, if a proper correlation is found, the tracking system may provide an output

to a computer, display, or monitoring device.

[0033] FIG. 1 is a schematic view of a dynamic signal to noise ratio tracking system

10 (hereinafter referred to as "tracking system 10") in accordance with present

embodiments. The tracking system 10 is designed to detect relative positioning of an

illuminated component having a properly correlated retro-reflective material. As



illustrated, the tracking system 10 includes an emitter 12, a sensing device 14, a

controller 16, and an actuatable device 18 (e.g., a ride activation switch). The emitter 12

operates to emit electromagnetic radiation, which is represented by an expanding light

beam 24 for illustrative purposes, to selectively illuminate, bathe or flood a detection area

26 in the electromagnetic radiation. The light beam 24 may be representative of multiple

light beams being emitted from different sources. Further, in some embodiments the

light beam 24 is emitted at a frequency that has a correspondence to a material defining a

retro-reflective marker 30 on an object 32 located within the detection area. Indeed, in

the illustrated embodiment, the object 32 represents a component of a ride seat and the

retro-reflective marker 30 represents a pattern of such marker. In certain embodiments,

the retro-reflective marker 30 may be disposed on the ride (e.g., the ride seat). In other

embodiments, the retro-reflective marker 30 may form part of a necklace, wristband, or

button wearable by amusement park guests.

[0034] The retro-reflective marker 30 may include a coating of retro-reflective

material disposed on a body of the object 32, or a solid piece of retro-reflective material

coupled with the body of the object 32. The retro-reflective marker 30 may coordinate

with the light beam 24 to reflect electromagnetic radiation back toward the sensing

device 14 to facilitate identification of a location of the retro-reflective marker 30 by the

system 10. This location information (obtained using the reflected electromagnetic

radiation) may then be utilized by the controller 16 to determine whether the actuatable

device 18 or a component of the actuatable device 18 should be actuated. In some

embodiments, the light beam 24 represents a limited number of light beams or light

emissions (provided in series or simultaneously) that are used to identify the position of

the object 32, which may be facilitated by the retro-reflective marker 30. Indeed, the

retro-reflective marker 30 may operate or be designed to always or essentially always

return radiation (e.g., light) to its source.

[0035] Specifically, in operation, the sensing device 14 of the system 10 may function

to detect the light beam 24 bouncing off of the retro-reflective marker 30 and provide



data associated with the detection to the controller 16 via connections 40 (e.g., wired or

wireless communication features) for processing. The sensing device 14 may operate to

specifically identify the marker 30 based on specific wavelengths of light emitted and

reflected and, thus, avoid issues with false detections. In this regard, different types of

retro-reflective markers 30 (e.g., having different colors) may also be distinguished from

one another by the system 10. Also, such detection of the retro-reflective markers 30

may also facilitate pattern detection and disruption, as discussed in further detail below.

Once the controller 16 receives the data from the sensing device 14, the controller 16 may

utilize a processor 42 and/or a memory 44 to determine a location of the retro-reflective

marker 30. Indeed, the controller 16 may employ known visual boundaries or an

established orientation of the sensing device 14 (e.g., a priori information) to identify a

location (e.g., coordinates) corresponding to the detected retro-reflective marker 30.

These acts may be carried out, for example, using one or more processing devices of the

processor 42 in combination with the memory 44, which may include one or more

tangible, non-transitory, machine-readable media collectively storing instructions

executable by the processor 42.

[0036] The controller 16 may determine a change in reflected light intensity from the

retro-reflective marker 30 or a change in a pattern of multiple retro-reflective markers 30.

The memory 44 may store threshold values corresponding to a reflected light intensity

profile or pattern associated with a status. For example, in certain embodiments, the

retro-reflective marker 30 or a pattern of markers 30 may be partially or completely

blocked. As such, the controller 16 may determine that an object or rider is positioned

over the retro-reflective marker 30. In this way, the tracking system 10 may track the

position of the object or rider based on attenuation of the reflected light or changes in a

detected pattern.

[0037] In accordance with certain embodiments of the present disclosure, the system

10 (e.g., using its associated components) may perform tracking of the riders 94 and/or

ride elements (e.g., their positions and positions relative to other ride features) based on



the recognition of patterns, and the disruption of patterns formed by a plurality of the

retro-reflective markers 30. For example, in a first ride configuration, the retro-reflective

markers 30 may be present in a first pattern, which is recognized and monitored by the

system 10. If the first ride configuration were associated with, for example, a vacant seat,

then the system 10 may associate the first pattern with a vacant ride seat. However, if the

first ride configuration were to change, then the change may result in a second pattern of

the retro-reflective markers 30. In accordance with an embodiment, the system 10 is

configured to detect the second pattern of the retro-reflective markers 30, associate the

second pattern with the change, and perform certain actions (e.g., produce warnings,

activate various ride mechanisms) as a result of this detection and association. For

example, the first configuration may have been changed by a passenger sitting in the ride

seat, resulting in all or a portion of the first pattern of the retro-reflective markers 30

being covered to produce the second pattern. In this example, the system 10 might

associate the second pattern with an occupied ride seat. As described in further detail

below, more sophisticated associations may be performed based on the type and degree

of change in patterns of the retro-reflective markers 30. For example, if less than a

threshold amount of the first pattern of the retro-reflective markers 30 is covered, then the

system 10 might indicate that the occupant of the ride seat is too small for the ride, and

not allow the ride to start until the ride seat is vacant or occupied by a person large

enough to cover an appropriate amount of the first pattern (e.g., to produce an appropriate

second pattern). These and other embodiments are described in further detail below.

[0038] In addition to or in lieu of tracking one or more of the retro-reflective markers

30, the tracking system 10 may be configured to detect and track various other objects

located within the detection area 26. For example, the sensing device 14 of the system 10

may function to detect the light beam 24 bouncing off of an object 50 (without retro-

reflective markers 30) and provide data associated with this detection to the controller 16.

That is, the sensing device 14 may detect the object 50 based entirely on the reflection of

electromagnetic energy off the object 50. In some embodiments, the object 50 may be

coated with a particular coating that reflects the light beam 24 in a detectable and



predetermined manner. Once the controller 16 receives the data from the sensing device

14, the controller 16 may determine a location of the object 50. The controller 16 may be

configured to identify certain objects that are expected to cross the path of the light beam

24 within the detection area 26, including those objects 50 that are not marked with retro-

reflective material. Such objects 50 may include, among other things, rides, ride

restraints, people (e.g., riders), and rider's personal belongings (e.g., backpack, hat,

wallet).

[0039] As may be appreciated based on the disclosure above, present embodiments of

the tracking system 10 may be configured to detect positions of multiple objects 50

and/or retro-reflective markers 30. That is, instead of being positioned and calibrated to

determine the presence or position of only a single object (e.g., a single tracked object, a

single detected object, a single object associated with a plurality of retro-reflective

markers 30) in its field of view, the tracking system 10 is configured to detect and track

multiple objects and/or markers located within the same detection area 26 (e.g., multiple

patterns of retro-reflective markers 30, relative positions of different colors or shapes of

retro-reflective markers 30 ) . To that end, the emitter 12 is configured to flood the

detection area 26 with electromagnetic radiation (e.g., via the light beam 24), and the

detector 14 is configured to detect the reflected radiation that bounces back from one or

more of the objects 50 and/or retro-reflective markers 30 in the detection area 26. Thus,

fewer tracking systems 10 may be utilized to detect objects and/or multiple markers (e.g.,

multiple patterns of markers) within a given area.

[0040] As discussed above, the retro-reflective markers 30 may represent a pattern of

retro-reflective markers that reflect light from the emitter 12 and are detected by the

detector 14 of the tracking system 10. In the embodiment illustrated by FIG. 1, the

emitter 12 and the sensor or sensing device 14 are positioned adjacent to one another. In

some embodiments, the emitter 12 and the sensing device 14 may have a concentric

arrangement. For example, the emitter 12 may be surrounded by multiple sensing

devices 14 or the sensing device may be surrounded by multiple emitters 14. In other



embodiments, the sensing device 14 (e.g., an infrared camera) may be positioned in a

different location with respect to the emitter 12, which may include an infrared light bulb.

For example, as illustrated in FIG. 2, the emitter 12 and the sensing device 14 are

separate and positioned in different locations. Specifically, the emitter 12 of FIG. 2 is

positioned outside of an entrance 58 (e.g., a glass door) of an indoor amusement park

attraction containing other components of the system 10. The sensing device 14 of FIG.

2 is positioned away from the emitter 12 but still oriented to detect light reflected from

the retro-reflective marker 30 and originating from the emitter 12. For illustrative

purposes, arrows 60 and 62 represent a light beam being emitted from the emitter into the

detection area 26, reflected by the retro-reflective marker 30 on the object 32, and

detected by the sensing device 14. The light beam represented by the arrow 60 is merely

one of numerous light beams that flood or otherwise selectively illuminate the detection

area 26 from the emitter 12. It should be noted that still other embodiments may utilize

different arrangements of components of the system 10 and implementations in different

environments in accordance with the present disclosure.

[0041] Having now discussed the general operation of the tracking system 10 to detect

a position of retro-reflective markers 30 and/or objects 50, as illustrated in FIGS. 1 and 2,

certain embodiments of the tracking system 10 will be described in detail. For example,

it may be desirable to track the locations of people or objects within the detection area 26

associated with the ride (e.g., a ride vehicle and/or a ride loading and unloading areas)

through the use of the disclosed tracking systems. This may be useful, for example, for

identifying occupied ride vehicles, rider and/or restraint position with respect to the rider

seat, and how many riders entered and exited the ride at each ride cycle, among others.

The presently disclosed tracking system 10 may be configured to identify and/or track the

position and movement of the riders, objects belonging to the riders, portions of ride

vehicles, or any combinations thereof, within the detection area 26, for example by

associating the riders and/or objects with one or more retro-reflective markers 30. The

tracking system 10 may accomplish this tracking in several different ways, which are

described in detail below. It should be noted that the tracking system 10 may detect a



position of one or more riders at a time in the same detection area 26 using one or more

of the emitter 12, sensing device 14, and controller 16.

[0042] FIG. 3 illustrates an embodiment of an amusement park ride that may utilize

the tracking system 10 in accordance with the present disclosure. In particular, FIG. 3

illustrates an embodiment of an indoor amusement park attraction 80 (herein after

referred to as "ride 80") with multiple ride vehicles 82 traveling along a ride path 84

(e.g., a track). In the illustrated embodiment, the emitters 12 and sensing devices 14 of

the tracking system 10 are positioned on a ceiling 90 of the ride 80. In other

embodiments, however, the emitters 12 and sensing devices 14 may be positioned along

other stationary components of the ride 80 facing toward the ride path 84. The ride

vehicles 82 may include retro-reflective markers 30 on the portions of the ride vehicles

82 where the riders are supposed to sit. Although shown as one retro-reflective marker

30 per seat position, in other embodiments there may be an array of retro-reflective

markers 30 corresponding to each individual seat. For example, the array may form a

first pattern of markers identified by the controller 16. When a rider 94 is present in a

particular seat of the ride vehicle 82, the tracking system 10 may detect a change in the

array, for example a change of the first pattern resulting from blockage of certain retro-

reflective markers 30 (e.g., thereby forming a second pattern), as discussed below with

reference to FIG. 4 . The tracking system 10 may also detect a decrease in reflected light

intensity from the retro-reflective markers 30. For example, in certain embodiments,

such as if all of the retro-reflective markers 30 are blocked, the tracking system 10 may

not detect reflected light from the corresponding retro-reflective marker 30 or a subset or

array of markers 30. Accordingly, the controller 16 may indicate to an operator of the

amusement attraction 80 that the particular ride seat is occupied or may perform some

control action, such as enabling the ride to begin. Similarly, the retro-reflective markers

30 may be disposed along the track 84 to enable the controller 16 to determine that the

ride vehicle 82 is positioned over the corresponding portion of the track 84.



[0043] In other embodiments, the tracking system 10 may detect changes in pattern of

the retro-reflective markers 30 in a seat during operation to perform additional

monitoring and control. For example, during operation of the amusement attraction 80,

the rider 94 may shift within the ride seat. As a result, a portion of the patterns of the

retro-reflective marker 30 may be exposed at any given time during the duration of the

ride. Therefore, in addition to monitoring the ridership of the ride 80 before the start of

the ride, the controller 16 may monitor the changing of the pattern of retro-reflective

markers 30 associated with a particular ride seat to determine a degree of rider shifting

within an occupied seat. As described in further detail below, the controller 16 may

monitor this degree and may perform certain control actions based on the monitoring.

For instance, the controller 16 may generate an alert for a ride operator that the rider is

not properly seated, or is not adhering to appropriate ride protocols. Additionally or

alternatively, the controller 16 may cause the ride to slow or stop altogether. If these

determinations are performed before the ride has begun, the controller 16 may prevent the

ride 80 from initiating until a technician provides an "all-clear" or similar indication that

the monitored activity does not present a problem. Further, if a particular ride seat is

fitted with a large retro-reflective marker 30, the controller 30 may monitor the change in

reflected light intensity (e.g., signal attenuation) to make similar determinations and

perform similar control actions. For example, the controller 16 may determine whether a

seat is occupied and whether the occupant is shifting beyond a degree that is appropriate.

Further still, the degree of attenuation of the reflected light may correspond to a pattern of

blocked and unblocked retro-reflective makers 30 indicative of an occupied seat. That is,

in one embodiment, rather than monitoring distinct patterns, the controller 16 may

monitor signal intensity and/or signal attenuation from one or more of the retro-reflective

markers 30.

[0044] As an example, when the ride seats of ride vehicles 82 are empty, the one or

more retro-reflective markers 30 will be uncovered and able to reflect the light beam 24

back to the sensing device 14 for detection via the tracking system 10. In this context,

the tracking system 10 may be used to determine and keep an accurate count of the



number of riders 94 present on the particular ride 80 (e.g., based on the number of

occupied seats). This may provide a more accurate count of the number of riders 94 that

actually participate in the ride 80 than would be available through a person merely

counting the people as they enter a ride loading area. In accordance with the

determination of the ridership of particular attractions, the controller 16 of the tracking

system 10 may maintain a log of the number of riders 94 in each ride vehicle 82, or on all

of the ride vehicles 82 during a single pass (e.g., ride cycle) of the ride 80, over the

course of hours, days, weeks, months, or years. This ridership information may be

accessible and used to generate reports and predictions relating to the popularity of the

ride 80.

[0045] As set forth above, in addition to determining ridership, the illustrated tracking

system 10 may be used to evaluate whether the riders 94 remain in their seats for the

duration of the ride 80. To enable substantially continuous monitoring of the ride 80

during operation, the illustrated tracking system 10 includes multiple emitters 12 and

sensing devices 14 disposed along the ceiling 90 and along a path of the ride 80 (e.g.,

generally along the track 84). These multiple emitters 12 and sensing devices 14 may

provide redundancy while monitoring the number and/or activity of riders 94 present on

the ride vehicles 82. Some detectors 14 may be better positioned to detect light reflected

from certain seats of the ride vehicles 82 than others. In some embodiments, the multiple

emitters 12 and sensing devices 14 may be disposed at different angles throughout the

ride 80 to provide a redundant and, therefore, more accurate count and/or positions of the

riders 94 currently on the ride 80. The multiple sets of emitters 12 and sensing devices

14 may be communicatively coupled to the same controller 16 (or a control network) for

comparing the results from the different sensing devices 14 and determining an accurate

number of riders 94. It should be noted that some embodiments may utilize a single

detector 14 positioned to observe an entire area.

[0046] While redundancy in the emitters 12 and sensing devices 14 in the ride 80 may

be more accurate than a single emitter/sensing device pair for the entire ride 80, in certain



embodiments, all or a portion of the tracking system 10 may be disposed on the ride

vehicle 82. That is, rather than attaching the emitter 12 and the sensing device 14 to the

ceiling 90, or another fixed position relative to the ride vehicle 82, the emitter 12 and the

sensing device 14 may be positioned on the ride vehicle 82. FIG. 4 illustrates such an

embodiment, where all or a portion of the tracking system 10 is integrated into the ride

vehicle 82. As shown, the emitter 12 and sensing device 14 of the tracking system 10

may be disposed in a front portion 100 of each row 102 in the ride vehicle 82 (e.g., facing

toward where an occupant would be positioned while appropriately positioned in the ride

vehicle 82). During operation, the emitter 12 may emit the light beam 24 toward an array

of retro-reflective markers 30 (e.g., a pattern) on a seat 108. If certain of the retro-

reflective markers 30 (e.g., positioned on a lower portion of the seat 108) reflect the light

back to the sensing device 14, the controller 16 may determine that the seat 108 is empty.

However, if a rider is sitting in the seat 108, the rider may block all or some of the retro-

reflective markers 30 from reflecting the light beam 24 back to the sensing device 14.

The sensing device 14 may detect, as discussed in further detail below with respect to

FIG. 6, a change in the original pattern of the retro-reflective markers 30 (e.g., the pattern

when the seat is not occupied), for example forming a changed pattern or no pattern of

retro-reflective markers 30, or may detect a change in reflected light intensity from the

retro-reflective markers 30, as discussed above with reference to FIG. 3. As a result of

detecting such a change, the controller 16 may determine that a rider is present in the seat

108.

[0047] Due to variability in rider size and shape, it may be desirable to use an array

110 (e.g., as a pattern) of retro-reflective markers 30 disposed on the seat 108, so that the

tracking system 10 can identify several points that are either covered or exposed to

evaluate whether the rider 94 is present. This may make the determination more robust

than if only a single retro-reflective marker 30 were used. However, any desirable

number of retro-reflective markers 30 in any pattern and/or position may be present on

the seat 108 to aid in detection of a person occupying the seat 108 throughout the ride.



[0048] The array 110 of retro-reflective markers 30 may also be particularly desirable

on rides where some degree of rider movement is expected. That is, some rides with fast

turns and lap bar restraints may allow the riders 94 to slide laterally within the seats 108

while still sufficiently restraining the rider 94 within the seat 108. Thus, the larger

surface area of the array 110 of retro-reflective markers 30 may provide a useful

indication that the riders 94 are still appropriately positioned in the seats 108. When the

rider 94 shifts in the seat 108, one or more of the retro-reflective markers 30 may become

uncovered (e.g., a change from a first detected pattern to a second detected pattern

occurs), causing them to reflect electromagnetic radiation back to the corresponding

sensing device 14. The controller 16 may determine approximately how many of the

retro-reflective markers 30 are exposed and compare this to a threshold number of retro-

reflective markers 30 that are expected to be uncovered if a rider were to exit the ride

vehicle 82. As a more specific example, the controller 16 may determine a change in

location and number of newly detected retro-reflective markers 30 resulting from rider

movement, and make certain determinations and control actions as a result. In some

embodiments, the threshold numbers or threshold changes in patterns may be determined

between the number of retro-reflective markers 30 originally covered by the rider 94

before the ride starts.

[0049] In one embodiment, the controller 16 may monitor the specific pattern

associated with a rider in a particular seat. That is, the controller 16 may determine that a

certain number and location of retro-reflective markers 30 out of one or more rows and/or

columns of a pattern of the retro-reflective markers 30 are covered by the rider 94 before

the ride 80 begins. In other words, the controller 16 may associate a particular pattern

with a particular rider (e.g., to produce an "associated pattern"). The associated pattern

may correspond to a pattern of covered retro-reflective markers 30 (e.g., since the

controller 16 will have a-priori information of the original pattern), a pattern of

uncovered retro-reflective markers, or a combination thereof.



[0050] During operation of the ride 80, the controller 16 may monitor changes in the

associated pattern via changes in numbers and/or locations in these rows and columns

(e.g., when certain retro-reflective markers 30 are uncovered and/or covered), and

perform control actions when appropriate based on a degree of rider movement

associated with the change. By monitoring these changes in the associated pattern as

opposed to changes against only the original pattern (e.g., before the rider sits in the seat),

the controller 16 may be able to account for variations in rider size and shape, thereby

resulting in more accurate monitoring.

[0051] The controller 16 may also associate different degrees of control and/or

monitoring importance with different locations of the retro-reflective markers 30 within

the associated pattern. For example, the controller 16 may associate a higher degree of

control action and/or higher degree of monitoring importance with locations in the

associated pattern where a change could potentially be indicative of a change in

occupancy of the seat. The controller 16 may implement such embodiments, for

example, by only allowing small degrees of changes in the associated pattern at such

locations.

[0052] As another example, the controller 16 may use a reflected light intensity profile

associated with the retro-reflective markers 30. In this way, the controller 16 may be able

to distinguish between the reflection of a small number of retro-reflective markers 30 (or

small portion of a single marker 30) that are exposed due to shifting in the seat 108 from

a larger number of retro-reflective markers 30 (or larger portion of a single marker 30)

that are exposed when the rider 94 is not in the seat 108. In other embodiments, the

controller 16 may make the determination that a rider has left the seat 108 when a certain

number below a threshold number of the retro-reflective sensors 30 reflect light into the

sensing device 14. The amount of shifting of the rider 94 in the seat 108 may be

quantified based on marker detection and utilized to control aspects of the ride 80. For

example, a specific rider may receive an automated communication regarding proper

positioning prior to starting a ride.



[0053] As shown by way of example in FIG. 4, the array 110 of retro-reflective

markers 30 may be disposed in a lumbar region 114 (e.g., a lower region) of the seats

108. The lumbar region 114 may generally refer to an area of a ride seat back section

where a rider's lower back would be positioned. It may be expected that whenever a

person is properly situated in the seat 108, this lumbar region 114 will generally be

covered. Accordingly, if the lumbar region 114 becomes uncovered by the rider 94, the

controller 16 may determine that it is unlikely that the rider 94 is appropriately positioned

in the seat 108. If the status of one of the seats 108 changes (e.g., detecting a rider

present in the seat 108 and then not detecting a rider in the seat 108) during the ride, the

controller 16 of the tracking system 10 may send a signal to a control panel of the ride 80

to stop the ride 80 and/or to output an alert notifying the ride operators that a person is

missing from the ride vehicle 82. It should be noted that a single tracking system 10

separate from the ride vehicle 82 may also be used for multiple ride vehicles 82 and/or

seats 108.

[0054] In some embodiments, the total number of retro-reflective markers 30 disposed

on the seat 108, the acceptable number of retro-reflective markers 30 that may be

exposed without indicating a rider is out of the seat 108, and/or the position of the retro-

reflective markers 30 disposed on the seat 108 may vary from ride to ride. These values

may be different depending on the minimum height for riders that can ride in the ride

vehicle 82, the dynamics of the ride (e.g., fast, slow, jolting, smooth), and the manner in

which the rider is restrained. That is, rides that are made for children and are relatively

smooth may not include as many retro-reflective markers 30 as an adult ride that is rough

and allows some shifting in the seats 108 .

[0055] In accordance with present embodiments, the retro-reflective markers 30 may

be positioned along one or more parts of the seat 108 (e.g., a headrest, a restraint)

including on the lumbar region 114. FIG. 5 illustrates an embodiment of the seat 108

having the retro-reflective markers 30 positioned in different locations, which may enable

the controller 16 to perform additional restraint monitoring and control. In the illustrated



embodiment, the seat 108 includes a base 120 where the rider 94 may sit, a back section

124 to support the rider's back, a headrest 126 to support the rider's head, and a restraint

130 configured to be lowered down across the rider's chest and lap to maintain the rider

in the seat 108. However, it should be noted that other types, arrangements, sizes, and

shapes of seats 108 may be utilized within other ride vehicles 82 in accordance with

present embodiments. For example, the ride vehicle illustrated in FIG. 4 includes pairs of

seats 108 disposed side by side, these pairs of seats 108 being arranged in the rows 102

within a single ride vehicle 82. In this type of ride vehicle 82, each row 102 may include

a single restraint bar 130 that lowers down over both riders in the row 102.

[0056] As illustrated in FIG. 5, the seat 108 includes the array 110 of retro-reflective

markers 30 in the lumbar region 114 of the back section 124 near or transitioning to the

seat section 120. In this way, the tracking system 10 may accurately assess the status

(e.g., occupied or unoccupied) of the seat 108. In some embodiments, the restraint 130

also includes the retro-reflective markers 30 to facilitate determining its position by the

emitter 12 and sensing device 14, which may be separate or integral with the seat 108. In

embodiments where the tracking system 10 is integral with the seat 108, the emitter 12

and the sensing device 14 may be positioned, for example, above the headrest 126 of the

seat 108 or in the restraint 130.

[0057] The tracking system 10 may perform restraint monitoring using the retro-

reflective markers 30 positioned at these different locations. For example, in certain

embodiments, the controller 16 may monitor a pattern associated with the retro-reflective

markers 30 in the lumbar region 114 against a pattern associated with the retro-reflective

markers 30 on the restraint 130. In monitoring both patterns against each other, the

controller 16 may monitor the proximity of the restraint 130 to the lumbar region 114,

and therefore monitor whether the restraint 130 is in an appropriate position to restrain

the rider 94 during the ride. As non-limiting examples, the controller 16 may monitor an

apparent size of the markers 30 on the restraint 130 versus an apparent size of the

markers 30 on the lumbar region 114, may monitor differences in intensities between the



markers 30 on the restraint 130 and markers 30 on the lumbar region 114, may monitor a

proximity of the markers 30 on the restraint 130 and markers 30 on the lumbar region

114, and the like. As discussed in further detail below, the use of different colors (e.g.,

reflected wavelengths) may facilitate such monitoring. Further examples of the manner

in which ridership and rider restraint may be monitored may be further appreciated with

reference to FIGS. 6-12 and 13-16, respectively.

[0058] As discussed above, the tracking system 10 may detect a change in a pattern of

the retro-reflective markers 30 to determine ridership and/or rider movement during

operation of the ride 80. FIG. 6 illustrates an embodiment of the seat 108 having the

retro-reflective markers 30 arranged in a first pattern 136 on the back section 124.

Certain features of the seat 108 have been omitted to facilitate discussion of FIG. 6, and it

should be appreciated that the disclosed embodiments may be used in combination with

any of the other embodiments disclosed herein as appropriate. The retro-reflective

markers 30 may be arranged in any appropriate pattern, such as a grid, diamond, lines,

circles, squares, or the like. The first pattern 136 may include retro -reflective markers 30

spaced apart by a distance that allows the rider 94 or ride objects (e.g., the ride restraint

130) to be detectable (e.g., inferentially by blocking one or more of the retro-reflective

markers 30). The controller 16 may identify the first pattern 136 and correlate the seat

108 with an unoccupied state. When the rider 94 occupies the seat 108, one or more of

the retro-reflective markers 30 are blocked. FIG. 7 illustrates an example of a second

pattern 138 associated with one or more blocked retro-reflective markers 30 (as shown by

the filled in circles). The sensing device 14 may detect reflected light from the unblocked

retro-reflective markers 30 (as shown by unfilled circles), and the controller 16 may

identify the second pattern 138 as corresponding to an occupied seat 108. For example,

the controller 16 may perform a comparison of the detected light from the unblocked

retro-reflective markers 30 in the second pattern 138 with stored positions of the retro-

reflective markers 30 in the first pattern 136.



[0059] The tracking system 10 may also be used to ensure an appropriate number of

riders are seated in the row 102 of the ride vehicle 82. For example, in certain

amusement attractions, the ride vehicle 82 includes a bench seat rather than individual

seats, similar to seat 108. Unlike individual ride seats (e.g., the seat 108), bench seats

generally accommodate several riders. However, at times, an undesirable number of

riders may occupy the bench seat. FIG. 8 illustrates a bench seat 144 that may use the

tracking system 10 to determine the number of riders 94 that occupy the bench seat.

Similar to the seat 108, the bench seat 144 includes the retro-reflective markers 30 along

a bench back section 146. Before operation of the amusement attraction 80, the

controller 16 may determine if the number of riders 94 exceeds a rider limit for the bench

seat 144. For example, when the riders 94 occupy the bench seat 144, the riders 94 may

block a portion of the retro-reflective markers 30 (shown in phantom). The sensing

device 14 may detect a decrease in reflected light intensity due to blocked retro-reflective

markers 30 or specifically detect that certain retro-reflective markers 30 are not visible

(e.g., based on a change of the first pattern associated with an unblocked array of the

retro-reflective markers 30). The controller 16 may associate the decrease in reflected

light intensity or missing retro-reflective markers 30 with a pattern of retro-reflective

markers 30 that indicates the number of riders 94 on the bench seat 146. If the number of

riders 94 exceeds a threshold value (stored in the memory 44), the controller 16 may send

an output signal to the control panel for the ride 80 that alerts the ride operator that the

bench seat 146 has too many riders. The controller 16 may provide a real-time feedback

to the ride operator, for example, a running head count of the number of riders 94

entering the ride 80 and occupying the bench seat 146. In some embodiments, the

controller 16 may send a no-go signal to the control panel of the ride 80 so that the ride

80 is not allowed to leave the station unless the bench seat 144 has a desirable number of

riders 94. Once the number of riders 94 occupying the bench seat 146 is at or below the

threshold value, the controller 16 may send a go signal to the control panel and the ride

80 may leave the loading station. In certain embodiments, an override may be provided

for use by the ride operator.



[0060] In certain embodiments, the tracking system 10 may determine a status of the

seat 108 or a position of the rider 94 with respect to the ride vehicle 82 using a wearable

version of the retro-reflective marker 50. For example, at any time before the riders 94

enter the loading section of the ride 80, each rider 94 may be given a wearable retro-

reflective marker (e.g., a wristband, a necklace, a button). FIG. 9 illustrates an

embodiment of a wristband 150 that may be used by the tracking system 10 to determine

a location of the rider 94 and a status of the seat 108. The wristband 150 includes one or

more wearable retro-reflective markers 152. The wearable retro-reflective markers 152

may be positioned on the wristband 100 in such a way that light reflected from the

wearable retro-reflective markers 152 is detected by the sensing device 14. For example,

as illustrated, the wearable retro-reflective markers 102 may be distributed around a

circumference of the wristband 102. In this way, at least one of the wearable retro-

reflective markers 102 may reflect the light beam 24 when the rider 94 is in the detection

area. In certain embodiments, the wristband 150 may include a single retro-reflective

marker 102 (e.g., a strip of retro-reflective material) that partially or completely wraps

around the wristband 150. In other embodiments, the wristband 150 may be made

entirely of the retro-reflective material. As an example, the controller 16 may monitor

the retro-reflective markers 152 on the wristband 150 (or other wearable item) in relation

to retro-reflective markers 30 on the seat 108 to establish rider occupancy, rider

movement, and so forth.

[0061] In other embodiments, the wearable retro-reflective markers 152 may be

disposed on an object that belongs to the rider 94. For example, the rider 94 may place

an adhesive dot or button that includes the wearable retro-reflective marker 152 onto their

personal belongings such as, but not limited to, a backpack, purse, wallet, hat, glasses, or

any other personal item. By placing the wearable retro-reflective marker 152 on the

rider's items, these items may be located by the tracking system 10 in the event that the

rider's items get lost or fall out of the ride 80.



[0062] The retro-reflective markers 30 and the wearable retro-reflective markers 152

may include different retro-reflective materials such that each retro-reflective marker 30

and 152 reflect the light beam 24 differently (e.g., at a different wavelength, frequency,

or angle). In this way, the tracking system 10 may use the retro-reflective markers 30 and

152 to assess the status of the seat 108 and a location of the rider 94 (or the rider's

belongings) relative to the seat 108 and/or the ride vehicle 82, as described in detail

below with reference to FIG. 10. Additionally, the tracking system 10 may track the

rider's motion within the detection area. This may allow an operator of the ride 80 to

indentify riders that may be, for example, looking for an empty ride vehicle 82 to occupy.

[0063] FIG. 10 illustrates a process flow diagram of a method 160 of operating the

ride 80 that uses the tracking system 10 for tracking the riders 94 using the retro-

reflective markers 30 and 152. As should be noted, certain steps in the method 160 may

be implemented as instructions stored in the memory 44 and that are executable by the

one or more processors 42 of the controller 16. In the method 160, one or more riders 94

enter the loading area of the ride 80 (step 162). The loading area may generally be within

the detection area 26 of the tracking system 10.

[0064] Following entrance of the riders 94, the method 160 includes detecting the

retro-reflective markers 30 and 152 positioned on the ride 80 and/or the riders 94 with

one or more of the sensing devices 14 (step 164). For example, during loading of the ride

80, the riders 94 are positioned within the detection area 96. Accordingly, the sensing

device 14 is able to detect light reflecting off of the wearable retro-reflective markers

152. The controller 16 may monitor a movement of the wearable retro-reflective markers

152 as the rider 94 moves towards the ride vehicles 82. Before the riders 94 occupy the

ride vehicles 82, the sensing device 14 may also detect the retro-reflective marker 30 on

the seat 108. Once the riders 94 have occupied the seat 108, the sensing device 14 may

detect a change in an existing pattern of retro-reflective markers 30 on the seat 108, a

decrease in reflected light intensity from the retro-reflective markers 30, or both. For

example, as discussed above, the rider 94 may block some or all of the retro-reflective



markers 30 when they are positioned in the seat 108. As such, the sensing device 14

detects a change in a reflected light pattern from the retro-reflective markers 30. While

this blocking of the retro-reflective markers 30 may be sufficient for occupancy

detection, the sensing device 14 may also receive reflected light from the wearable retro-

reflective markers 152, and use this for redundant occupancy detection, such as to limit

the number of riders on the seat 108. Because the retro -reflective markers 30 and 152

reflect light differently, the controller 16 may determine that the seat 108 is occupied by

the rider 94, and in some embodiments may determine the number of riders 94 in the seat

108.

[0065] As discussed above, the tracking system 10 may keep an accurate count of the

number of riders 94 present on the particular ride 80. Accordingly, the illustrated method

160 also includes determining (query 166) if all the riders 94 that have entered the

loading area of the amusement attraction 80 are positioned within the ride vehicles 82.

For example, the seats 108 having retro-reflective markers 30 with an attenuated

(decrease in reflected light intensity) or a blocked signal should correspond to the number

of riders 94 within the detection area of the ride 80. If all the riders 94 occupy a ride seat,

the controller 16 may provide a signal to the control panel of the ride alerting the ride

operator that all the counted riders 94 are positioned in one of the seats 108.

[0066] The method 160 may also include actuation and release of the ride 80 from the

loading section (step 168). The ride 80 may be manually actuated by the ride operator or

the controller 16 may send a go signal to the control panel for automatic actuation of the

ride 80. In contrast, if the number of occupied ride seats does not correspond to the

number of riders 94 detected in the loading area, the controller 16 may actuate an alarm

or send a no-go signal to the control panel. Accordingly, the ride 80 may not be released

from the loading station and the method 160 repeats until all the riders 94 occupy a seat

108 or an override is activated.

[0067] The method 160 may also include determining (step 172) if all the riders 94

have exited the ride 80 after each ride cycle. For example, once all the riders 94 have



exited the ride 80, the sensing device 14 may detect the original, non-blocked pattern of

retro-reflective markers 30 in each of the seats 108. In certain embodiments, the sensing

device 14 may detect an increase in reflected light intensity from the retro-reflective

markers 30 and a decrease in reflected light intensity from the wearable retro-reflective

markers 152. As a result, the controller 16 may determine that all the riders 94 have

exited the unloading area of the ride 80. Accordingly, the controller 16 may provide a

signal to the operator that a following group of riders 94 may load the amusement

attraction 80 and the method 160 repeats.

[0068] In addition to, or in lieu of, tracking the status of the ride seat and location of

riders relative to ride vehicles, the tracking system 10 may be used to determine if the

rider meets ride size requirements. For example, in certain embodiments, the amusement

attraction 80 may require the riders 94 to be a certain height. Generally, the rider's height

is evaluated prior to entering the ride. However, the rider's height may be influenced by

their footwear and/or posture during height measurement, and thereby result in inaccurate

height assessment. In addition, due to rider size variability, it may be desirable to assess

positioning of ride restraints relative to the rider even if the rider meets the height

requirement for the ride 80.

[0069] FIG. 11 is an embodiment of the seat 108 including the retro-reflective markers

30 arranged such that the rider size may be assessed within the seat 108. In the illustrated

embodiment, the retro-reflective markers 30 are positioned on the headrest 126 and an

upper region 180 of the seat 108. As should be noted, the headrest 126 and the upper

region 180 may include one retro-reflective marker 30 or an array of retro-reflective

markers 30. In certain embodiments, the retro-reflective markers 30 on the headrest 126

and the upper region 180 may be used instead of, or in addition to, the retro-reflective

markers 30 in the lumbar region 114 to track seat status, as discussed above with

reference to FIGS. 5-7. In the illustrated embodiment, the emitter 12 and the sensing

device 14 are positioned in front of the seat 108 (e.g., in another seat). However, in other

embodiments, the emitter 12 and the sensing device 14 may be positioned in different



locations (e.g., on the ceiling 90 of the ride 80). In one embodiment, the seat 108 may

include an indicator 182 (e.g., a light) that alerts the operator that the rider 94 meets or

does not meet the size requirements for the ride 80.

[0070] In use, the sensing device 14 may detect a decrease in reflected light intensity

or detect reflected light from a specific set of retro-reflective markers 30 associated with

a pattern of exposed retro-reflective markers 30 and retro-reflective markers 30 blocked

by the rider 94, as discussed above with reference to FIGS. 5-7. The controller 16 may

use this information to determine whether or not the rider 94 meets the ride size

requirement. FIG. 12 is a process flow diagram of a method 200 that includes operations

performed by the controller 16 for rider size assessment using, for example, the seat 108

of FIG. 11. Similar to the method 160, instructions for performing certain steps in the

method 200 may be stored as instructions in the memory 44 and are executable by the

one or more processors 42 of the controller 16. In step 202 of the method 200, the rider

94 occupies the seat 108 of the ride 80. Based on the size of the rider 94, the rider 94

may block one or more of the retro-reflective markers 30, for example a particular set of

the retro-reflective markers 30. This may cause a certain pattern of retro-reflective

markers 30 to illuminate and/or reflect light. In the context of height determination, the

pattern associated with illuminated retro-reflective markers 30 in an upper region of the

seat 108, such as at the head rest 126, may be particularly important.

[0071] Accordingly, the method 200 includes detecting the retro-reflective markers 30

on the headrest 126 and the upper region 180, in step 204. As discussed above, the

sensing device 14 may detect a change in pattern of the retro-reflective markers 30,

sometimes as a decrease in reflected light intensity from the retro-reflective markers 30

or as identification of discrete points corresponding to markers forming a specific pattern.

Consequently, the controller 16 may assess the size of the rider 94 relative to the seat 108

based on the change in the pattern (e.g., reduction in number of illuminated/reflecting

retro-reflective markers 30 in the headrest 126).



[0072] The method 200 also includes determining (query 208) if the rider 94 meets the

size requirements for the particular ride. For example, if the rider 94 blocks one or more

retro-reflective markers 30 on the headrest 126, the sensing device 14 may detect a

smaller column of the retro-reflective markers 30 on the headrest 126 of FIG. 11 than was

present before the rider sat in the seat 108. The controller 16 may, for example, compare

the detected pattern against stored patterns, compare the detected light intensity against

stored light intensities, compare a detected number of retro-reflective markers against

stored numbers of retro-reflective markers, and so forth, to determine a size of the rider.

For example, the controller 16 may utilize a look-up table or similar data structure where

light intensity, patterns, and/or numbers of retro-reflective markers 30 are associated with

different rider heights and/or size profiles. However, in a general sense, the controller 16

may simply compare detected values associated with detected retro-reflective markers 30

against threshold values or ranges of values to make the determination of query 208. In

this way, if the number or pattern of retro-reflective markers 30 indicates a person of an

appropriate size, the controller 16 may determine that the ride can begin.

[0073] Therefore, if the controller 16 determines that all riders are of an appropriate

size, the controller 16 may actuate (step 212) a signal to start the ride. For example, in

certain embodiments, the controller 16 may send a go signal to the indicator 182 or the

control panel for the ride alerting the ride operator to start the ride, and the ride vehicle is

allowed to leave the loading area. The indicator may display a first colored light (e.g.,

green) indicative of a suitable rider size. In certain embodiments, the control panel of the

ride may display an alert associated with the go signal such that the ride operator may

manually start the ride. In other embodiments, the go signal may automatically actuate

the ride. As should be noted, a change in light intensity and/or pattern of retro-reflective

makers 30 on both the headrest 126 and the upper region 180 may need to be detected by

the sensing device 14 for the controller 16 to actuate the go signal for the ride.

[0074] In contrast, if the rider 94 does not meet the height requirement for the ride 80,

the rider 94 will not block the retro-reflective markers 30 and the sensing device 14 does



not detect any change in reflected light intensity and/or the change does not meet a

desired threshold. The controller 16 may determine that the rider 94 does not meet the

size requirement for the particular ride. As such, the indicator 182 may display a second

colored light (e.g., red) indicative of an unmet rider size requirement. Therefore, in step

220, the ride does not start. For example, the controller 16 may send a no-go signal to the

control panel of the ride so that the ride is not allowed to leave the loading area unless the

rider 94 is removed from the ride. In certain embodiments, the second colored light may

be flashing to draw attention to the ride operator that the rider 94 does not meet the size

requirements. However, in other embodiments, the second colored light is continuous

(e.g., non-flashing). Similarly, if the retro-reflective markers 30 on the upper region 180

of the seat 108 are unblocked by the rider 94, the sensing device 14 (on the restraint 130

or the ceiling 90) may not detect a desirable change in pattern of the retro-reflective

markers 30, and the controller 16 may actuate the no-go signal. For instance, in some

embodiments, riders may be required to block certain retro-reflective markers 30 with

their hands to allow a ride to begin and/or assess the rider's size. This may be required in

conjunction with blocking of the retro-reflective markers 30 (e.g., with the rider's head)

to get a go signal.

[0075] As set forth above, in addition to or in lieu of using retro-reflective markers 30

to determine whether a rider is in the seat 108 or the rider has met a ride size requirement,

embodiments of the tracking system 10 may be utilized to determine whether or not a

rider is securely restrained in the ride vehicle 82 prior to the start of the ride. Evaluating

the restraints via the automated tracking system 10 may increase the efficiency of loading

the ride vehicle 82, securing the riders in their seats 108, and initiating the ride sequence.

[0076] FIGS. 13 and 14 provide an example of one such restraint evaluation system

230 on the ride vehicle 82. The restraint evaluation system 230 includes a lap bar

restraint 232 in the illustrated embodiment, though it should be noted that in other

embodiments, different types of restraints (e.g., pulled down from above the head such as

the restraint 130) may be evaluated using similar systems.



[0077] The restraint evaluation system 230 includes one or more retro-reflective

markers 30 positioned on a surface (e.g., front portion 202) of the ride vehicle 82. The

restraint evaluation system 230 is designed so that the retro-reflective markers 30 are

completely covered when the restraint 232 is lowered from an upright position 234 into a

locked position, as shown in FIG. 13. In the illustrated embodiment, for example, the

restraint 232 may include an extension 236 that is configured to cover the retro-reflective

markers 30 when the restraint 232 is secured in the locked position (or, more generally,

an appropriate restraint position). In the illustrated embodiment, the ride vehicle 82

includes the emitter 12 angled such that the emitted light beam 24 will hit the retro-

reflective markers 30 if the restraint 232 is not fully lowered into the locked position,

enabling the markers 30 to reflect the light back toward the sensing device 14, as shown

by arrow 238 in FIG. 14. In the illustrated embodiment, the emitter 12 is positioned

along a lower portion 240 of the ride vehicle 82. In other embodiments, the emitter 12

and/or sensing device 14 may be mounted in other places, such as on a ride loading area

alongside the ride vehicle 82. The sensing device 14 sends a signal 242 indicative of the

presence or absence of reflected electromagnetic radiation to the controller 16, which

may provide an indication to a ride operator that the restraint 232 is either secured or

unsecured. In some embodiments, the controller 16 may send a go/no-go signal to a

control panel of the ride so that the ride is not allowed to leave the station unless all of the

restraints 232 are in the proper locked position, according to the restraint evaluation

system 230.

[0078] In addition to tracking the riders 94, ride elements, or other objects associated

with the ride 80 based on light intensity and/or pattern changes of the retro-reflective

markers 30, present embodiments also include tracking positions of the riders 94 and/or

ride elements based on color recognition of the retro-reflective markers 30. For example,

in certain embodiments, the retro-reflective markers 30 may include sets of one or more

markers, where each set (e.g., forming its own pattern or as individuals) reflect light at a

different wavelength that corresponds to a color (e.g., red, orange, yellow, green, blue,

violet). For example, the retro-reflective markers 30 may reflect a wavelength within the



visible spectrum range such as between approximately 380 nm to 750 nm. However, the

different wavelengths may be within any suitable wavelength range within the

electromagnetic spectrum. Because the retro-reflective markers 30 may reflect light at a

different wavelength, in a simple scenario, the tracking system 10 may determine a

position of one retro-reflective marker 30 relative to a second retro-reflective marker 30.

This may be advantageous is determining proper positioning of the riders 94 and/or ride

elements (e.g., ride restraint systems that are separate pieces, but may need to be attached

during operation of the ride).

[0079] FIGS. 15 and 16 illustrate an embodiment of the restraint 130 that may utilize

retro-reflective markers 30 that reflect light at different wavelengths. The restraint 130

includes a belt 244 having a male connector 246 (e.g., a fastener, hook) and a female

connector 248 (e.g., a buckle). The male connector 246 includes one or more of the

retro-reflective markers 30 that reflect light at a first wavelength and the female

connector 248 includes one or more of the retro-reflective markers 30 that reflect light at

a second wavelength different from the first. Prior to the rider 94 occupying the ride seat

108, the connectors 246, 248, may be uncoupled. Therefore, the retro-reflective markers

30 on the connector 246 are separated by a distance a from the retro-reflective markers

30 on the connector 248. The controller 16 may identify the distance a between the retro-

reflective markers 30 on the respective connector 246, 248 as corresponding to uncoupled

connectors.

[0080] Once the rider 94 occupies the seat 108, the tracking system 10 may monitor

the distance a between the retro-reflective markers 30 on the connectors 246 and 248 to

determine a position of the connectors 246, 248 with respect to one another.

Accordingly, the controller 16 may determine when the connectors 246 and 248 are

coupled. FIG. 16 illustrates the connectors 246 and 248 in a coupled configuration. As

illustrated, the distance between the retro-reflective markers 30 decreases when the

connectors 246 and 248 are coupled. The controller 16 may determine a change in the

distance a (e.g., ∆α) between the connectors 246 and 248. Based on the change in the



distance a , the controller 16 may indicate to the ride operator that the connectors 246 and

248 are properly connected, based on the detected distance. The controller 16 may send a

go/no-go signal to the ride control panel based on the distance a . For example, if the

controller 16 determines that the change in the distance a corresponds to coupled

connectors 246 and 248, the controller 16 may send a go signal to the ride control panel

to release the ride vehicle 82 from the loading station. The tracking system 10 may

monitor the distance d between the retro-reflective markers 30 on the connectors 246, 248

throughout the duration of the ride 80. Accordingly, if the distance d between the retro-

reflective markers 30 of coupled connectors 246, 248 changes during operation of the

ride 80 (e.g., the distance a increases), the controller 16 may alert the rider operator that

the connectors 246, 248 are not properly coupled, may provide an alert to the rider, and

so forth.

[0081] Other types of restraint evaluation may be provided by the tracking system 10.

For example, in certain embodiments, the restraint evaluation system 230 may be used to

determine whether a ride door is properly secured. FIG. 17 is an embodiment of the ride

vehicle 82 having a door 250 designed to secure the rider 94 in the ride vehicle 82. In the

illustrated embodiment, the ride vehicle 82 includes the retro-reflective markers 30 at an

interface 252 between a ride wall 254 and a door wall 256. Alternatively, the retro-

reflective markers 30 may be positioned on the door wall 256. During operation, the

restraint evaluation system 230 may evaluate the status of the ride door 250 (e.g., open or

closed) by detecting a change in light reflected from the retro-reflective markers 30 (e.g.,

corresponding to movement of the markers 30 and covering of the markers 30). That is,

if the ride door 250 is closed, as illustrated in FIG. 18, the door wall 256 blocks the retro-

reflective markers 30 on the ride wall 254, and the sensing device 14 detects a change in

the reflected light (e.g., a decrease in reflected light intensity) or may not detect any

reflected light. The decrease in reflected light intensity may indicate that the ride door

250 is closed, and the ride may be allowed to leave the loading station.



[0082] In other embodiments, the tracking system 10 may be used to ensure the riders

94 remain within a boundary region of the ride 80. This may be beneficial in ensuring

that the riders 94 remain properly positioned and follow proper ride procedures

throughout the duration of the ride cycle. The amusement attraction may include retro-

reflective markers 30 around a perimeter of the boundary region. For example, FIG. 19 is

an overhead schematic view of an embodiment of the ride vehicle 82 that includes a

boundary region 262. In certain embodiments, the boundary region 262 may be around

an outer perimeter 264 of the ride that may be detected by the tracking system 10. In

other embodiments, the boundary region 262 may extend a certain distance away from

the outer perimeter 264, as shown with reference to FIG. 19. Specifically, for example,

the boundary region 262 may be defined relative to the detected location of the retro-

reflective markers 30. During operation of the ride, the rider 94 may be advised to

remain within the boundary region 262. As an example illustrated in FIG. 20, when a

rider crosses into the boundary region 262, the sensing device 14 may detect a change in

reflected light intensity. Accordingly, the controller 16 may provide control signals to

the control panel of the ride that may provide instructions to stop the ride provide a

warning signal (e.g., visual and/or audible alarm). In certain embodiments, the tracking

system 10 may detect the wearable retro-reflective markers 152 on the wristband 150

worn by the rider 94 to determine whether the rider 94 crossed the boundary region 262

or if the change in reflected light intensity from the retro-reflective markers 30 in the

boundary region 262 was due to an anomaly.

[0083] FIG. 20 illustrates an overhead schematic of a centrifugal amusement attraction

266 that may also utilize the boundary region 262 to ensure that the rider remains in a

predetermined location of the ride. While in the centrifugal amusement attraction 266,

the rider 94 is positioned within an area 268 between the boundary region 262 and the

outer perimeter 264. During operation of the centrifugal amusement attraction 266, a

centrifugal force 270 pushes the rider 94 against the outer perimeter 264 and away from

the boundary region 262. However, if the centrifugal force is less than desired, as

indicated by arrow 272, the rider 94 may move towards the boundary region 262.



Therefore, if the rider 94 crosses into the boundary region 262, the controller 16 may

instruct the ride, or an operator of the ride, to adjust a rotational speed of the ride to

increase the centrifugal force or stop the ride. Detection of this may be achieved by

providing an array of retro-reflective markers 30 on a platform occupied by a rider. By

detecting which retro-reflective markers 30 are visible, the rider's location on the

platform can be monitored.

[0084] FIG. 2 1 illustrates a process flow diagram of a method 280 for evaluating a

position of a rider of the centrifugal amusement attraction 266 relative to the boundary

regions 262 illustrated and described with reference to FIGS. 19 and 20. Similar to the

methods 160 and 200, the method 280 may include steps that are stored as instructions in

the memory 44 and that are executable by one or more processors 42 of the controller 16.

It should be noted that in some embodiments, steps of the method 280 may be performed

in different orders than those shown, or omitted altogether. In addition, some of the

blocks illustrated may be performed in combination with each other.

[0085] In the illustrated embodiment, the method 280 includes determining a location

of the rider 94 based on a position of the reflected electromagnetic radiation received by

the sensing device 14 of the tracking system 10, in step 282. Again, this position may be

determined based on a detection of electromagnetic radiation reflected from retro-

reflective markers 30 disposed in an area generally occupied by the rider 94 (e.g., the seat

108, bench seat 144, area 266) and/or the wearable retro-reflective markers 152.

[0086] The method 280 also includes detecting a boundary (e.g., the boundary region

262) to the ride, in step 284. For example, the sensing device 14 may detect the retro-

reflected markers 30 around the perimeter of the boundary region 262 associated with the

ride 80. Using the detected reflected light, the controller 16 may determine a pattern of

the retro-reflective markers 30. The controller 16 may compare the pattern of the

detected retro-reflective markers 30 with a predetermined pattern corresponding to the

boundary region 262.



[0087] In step 286, the controller 16 determines a proximity of the rider 94 to the

boundary. In an embodiment, the controller 16 may monitor a pattern of the retro-

reflective markers 30, and monitor changes to this pattern that may be an indication that a

rider has entered a region of the ride 80 that is generally undesirable (e.g., the boundary

region 262). As another example, in certain embodiments, the rider 94 may use the

wearable retro-reflective marker 152 during operation of the centrifugal amusement

attraction 266. The controller 16 may determine a distance between the retro-reflective

markers 30 associated with the boundary region 262 and the wearable retro-reflective

marker 152 on the rider 94. Using the distance between the retro-reflective markers 30

and 152, the controller 16 may determine the proximity of the rider 94 to the boundary

region 262. In still further embodiments, the controller 16 may determine a change in

reflected light intensity from the retro-reflective markers 30 at the boundary region 262.

For example, as the rider 94 approaches the boundary region 262, the reflected light

intensity from the retro-reflective markers 30 may decrease.

[0088] In addition, the method 280 includes comparing the determined proximity with

a predetermined threshold value in step 288. That is, the controller 16 may determine a

pattern change or reflected light intensity profile associated with the retro-reflective

markers 30 or a distance relationship between retro-reflective markers 30 and 152.

[0089] If the determined proximity is less than or equal to the threshold value, the

method 280 includes adjusting (step 290) an operational parameter of the ride. As

discussed above, the controller 16 of the tracking system 10 may send a control signal to

a control panel of the ride to actuate this adjustment and/or stop the ride. If the

determined proximity is greater than the threshold, however, no change is made and the

method 280 repeats.

[0090] The present disclosure may also be applicable to rides that are used outdoors

(e.g., even in sunlight), such as water-based rides. For example, present embodiments of

the tracking system 10 may use light reflection techniques to provide zone control

assistance on the water-based rides. For example, FIG. 22 illustrates a waterslide 300



that is at least partially enclosed within a tube 302. Once someone enters the waterslide

300 from an elevated platform 304, it may be difficult for the lifeguard at the top of the

elevated platform 304 to determine when it is time for the next rider to go down the

waterslide 300. In certain waterslides 300, the lifeguard may need to wait until the rider

emerges from the enclosed tube 302 at the end of the waterslide 300 to ensure that the

rider is moving through the tube 302 as desired and that enough time has passed for

another rider to enter. Using the tracking system 10, however, it may be possible to

minimize the amount of time between each rider entering the waterslide 300 from the

elevated platform 304. To that end, the tube 302 may be equipped at one or more points

along the length of the waterslide 300 with one or more of the emitters 12 and sensing

devices 14. The waterslide 300 may also include a waterslide seat (e.g., a mat, an

inflatable tube). The water slide seat 306 may include one or more of the retro-reflective

markers 30. The sensing device 14 may detect riders as they pass through the waterslide

300. This detection may be made based on the expected signature of the light beam 24

reflecting off the rider going past, or based on light reflected off retro-reflective markers

30 disposed on a tube 306. The sensing device 14 may communicate (e.g., wirelessly)

with the controller 16 of the tracking system 10 and the controller 16 may provide a

control signal to the actuatable device 18. In this case, the actuatable device 18 may

include a light 308, or other visual indicator, on the elevated platform 304 configured to

indicate that the tracking system 10 has determined that the previous rider is passing the

sensing device 14 in the waterslide 300. This light 308 signals the lifeguard to send the

next rider down the waterslide 300, thus increasing the efficiency of operation of the

waterslide 300.

[0091] Similar to the embodiments discussed above with reference to FIGS. 5-7, the

tracking system 10 may monitor a position of the rider with respect to the waterslide seat

306. For example, based on an intensity change of reflected light or a pattern of

unblocked retro-reflective markers 30, the tracking system 10 may determine if the rider

is separated from the waterslide seat 306 while in the tube 302.



[0092] While only certain features of the present embodiments have been illustrated

and described herein, many modifications and changes will occur to those skilled in the

art. It is, therefore, to be understood that the appended claims are intended to cover all

such modifications and changes as fall within the true spirit of the present disclosure.



CLAIMS:

1. A system comprising:

one or more retro-reflective markers positioned within a ride system; and

a tracking system configured to detect the one or more retro-reflective

markers to track a position of a rider, wherein the tracking system comprises:

an emitter configured to emit light toward the one or more retro-

reflective markers;

a detector configured to detect reflected light from the one or more

retro-reflective markers; and

a controller configured to determine the position of the rider

relative to the one or more retro-reflective markers based on detection of the reflected

light and configured to provide an indication of the position of the rider.

2 . The system of claim 1, wherein the ride control system is configured to

adjust an operational parameter of the ride system based on the position of the rider.

3 . The system of claim 1, wherein the ride control system is configured to

actuate an audible or visual alert via an interface communicatively coupled to the

controller based on the position of the rider.

4 . The system of claim 1, wherein the controller is configured to determine

the position of the rider based on a change in reflected light intensity from the one or

more retro-reflective markers.

5 . The system of claim 1, wherein the controller is configured to associate a

decrease in the reflected light intensity with the rider blocking at least one of the one or

more retro-reflective markers.



6. The system of claim 1, wherein the ride system comprises a ride seat

having the one or more retro-reflective markers.

7. The system of claim 6, wherein the one or more retro-reflective markers

comprise an array of retro-reflective markers that are disposed on a seat lumbar region, a

seat headrest, a seat restraint, or any combination thereof, and the controller is configured

to determine a status of the ride seat based on a pattern of the array of retro-reflective

markers detected by the controller.

8. The system of claim 6, wherein the one or more retro-reflective markers

are configured to determine a position of a rider's head, hands, or a combination thereof

relative to the ride seat.

9. The system of claim 1, wherein the controller is configured to determine a

number of riders entering and exiting the amusement park ride based on detection of the

reflected light.

10. A method comprising:

emitting electromagnetic radiation from an emitter toward one or more

retro-reflective markers disposed in a detection region of an amusement park ride,

wherein the emitter is a part of a tracking system configured to track the one or more

retro-reflective markers;

reflecting the electromagnetic radiation from the one or more retro-

reflective markers;

detecting the reflected electromagnetic radiation with a detector of the

tracking system; and

determining a position of a rider or a ride element based on the reflected

electromagnetic radiation using a controller communicatively coupled to the tracking

system.



11. The method of claim 10, comprising determining a change in intensity of

the reflected electromagnetic radiation using the controller, wherein the change in

intensity is correlated with the position of the rider relative to the one or more retro-

reflective markers.

12. The method of claim 10, comprising detecting a pattern of multiple retro-

reflective markers of a known array of retro-reflective markers, wherein the pattern is

indicative of the position of the rider or ride element.

13. The method of claim 12, wherein the pattern is based on fewer than all of

the retro-reflective markers in the known array and is indicative of a rider or ride element

being positioned over the known array.

14. The method of claim 10, wherein actuating the device comprises adjusting

an operational parameter of the amusement park ride.

15. The method of claim 10, comprising displaying an alert indicating the

position of the rider.

16. The method of claim 10, wherein at least one retro-reflective marker is

disposed on the rider.

17. The method of claim 10, comprising actuating a device in response to the

position of the rider or ride element, wherein the device is communicatively coupled to

the amusement park ride.



18. A system, comprising:

a controller, comprising:

one or more tangible, non-transitory, machine-readable media

collectively storing one or more sets of instructions; and

one or more processing devices configured to execute the one or

more sets of instructions to:

activate an emitter, wherein the emitter emits

electromagnetic radiation towards retro-reflective markers disposed on an amusement

park ride;

receive detected electromagnetic radiation reflected from

all or a portion of the retro-reflective markers via a detector;

determine a position of a rider or a ride element relative to

the retro-reflective markers based on the detected electromagnetic radiation; and

actuate a device in response to the position of the rider or

ride element, wherein the device is configured to adjust an operational parameter of the

amusement park ride.

19. The system of claim 18, wherein the controller is a part of a dynamic

signal to noise ratio tracking system.

20. The system of claim 18, wherein the controller is configured to determine

a status of a ride seat based on the position of the rider or the ride element.

21. The system of claim 20, wherein at least one retro-reflective marker is

disposed on the ride seat, the rider, or a combination thereof.

22. The system of claim 18, wherein the one or more processing devices are

configured to execute the one or more sets of instructions to determine a number of riders

positioned within a ride seat is equal to a number of riders that have entered a loading



section of the amusement park ride based on the change in intensity of the reflected

electromagnetic radiation.
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