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INTERACTIVE SYSTEMS AND METHODS 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] 	This application claims priority from and the benefit of U.S. Provisional 

Application No. 62/617,531, entitled "INTERACTIVE SYSTEMS AND METHODS," 

filed January 15, 2018, which is hereby incorporated by reference in its entirety for all 

purposes. 

FIELD OF DISCLOSURE 

[0002] 	The present disclosure relates generally to amusement parks. More specifically, 

embodiments of the present disclosure relate to interactive systems and methods for use in 

amusement parks. 

BACKGROUND 

[0003] Amusement parks and/or theme parks may include various entertainment 

attractions. Some existing attractions may provide guests with an immersive or interactive 

experience. For example, guests may visit areas having various features, such as audio, 

video, and special effects features. With the increasing sophistication and complexity of 

modern attractions, and the corresponding increase in expectations among amusement park 

and/or theme park guests, improved and more creative attractions are needed, including 

attractions that provide a more interactive and personalized experience. 

SUMMARY 

[0004] 	In one embodiment, a system includes a radio-frequency identification (RFID) 

reader configured to read data stored on an RFID tag associated with a user and to generate 

a first signal indicative of the data and indicative of a location of the RFID tag, a sensor 

system configured to detect a user interaction with an interactive element and to generate 

a second signal indicative of the user interaction, and a processor configured to match the 

user to the user interaction based on the first signal and the second signal and to update a 

user database to reflect that the user is matched to the user interaction. 
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[0005] 	In one embodiment, a system includes a radio-frequency identification device 

(RFID) reader configured to read data stored on RFID tags associated with respective users, 

a sensor system configured to detect a first user interaction at a first portion of a display 

and a second user interaction at a second portion of the display, and a processor configured 

to receive RFID signals indicative of the data from the RFID reader and to receive sensor 

signals indicative of the first user interaction and the second user interaction from the 

sensor system. The processor is configured to render a first image for display at the first 

portion of the display and to render a second image for display at the second portion of the 

display based on the RFID signals and the sensor signals. 

[0006] 	In one embodiment, a method includes receiving, at a processor, a first signal 

from an RFID reader, then receiving, at the processor, a second signal from a sensor 

system. The first signal is indicative of data stored on an RFID tag and indicative of a 

location of the RFID tag associated with a user and read by the RFID reader and the second 

signal is indicative of a user interaction with an interactive element. The method also 

includes matching, using the processor, the user to the user interaction based on the first 

signal and the second signal, and finally updating, using the processor, a user database to 

reflect that the user is matched to the user interaction. 

BRIEF DESCRIPTION OF DRAWINGS 

[0007] 	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: 

[0008] 	FIG. 1 is a schematic diagram of an interactive system, in accordance with an 

aspect of the present disclosure; 

[0009] 	FIG. 2 is a schematic diagram of a radio-frequency identification (RFID) system 

that may be used in the interactive system of FIG. 1, in accordance with an aspect of the 

present disclosure; 
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[0010] 	FIG. 3 is a schematic diagram of multiple users interacting with the interactive 

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

[0011] 	FIG. 4 is a schematic diagram of a sensor system that may be used in the 

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

[0012] 	FIG. 5 is a schematic diagram of a sensor system that may be used with the 

interactive system of FIG. 1 to detect a depth of a user's interaction, in accordance with an 

aspect of the present disclosure; and 

[0013] 	FIG. 6 is a flow diagram of a method of operating the interactive system of FIG. 

1, in accordance with an aspect of the present disclosure. 

DETAILED DESCRIPTION 

[0014] 	One or more specific embodiments of the present disclosure will be described 

below. In an effort to provide a concise description of these embodiments, all features of 

an actual implementation may not be described in the specification. It should be 

appreciated that in the development of any such actual implementation, as in any 

engineering or design project, numerous implementation-specific decisions must be made 

to achieve the developers' specific goals, such as compliance with system-related and 

business-related constraints, which may vary from one implementation to another. 

Moreover, it should be appreciated that such a development effort might be complex and 

time consuming, but would nevertheless be a routine undertaking of design, fabrication, 

and manufacture for those of ordinary skill having the benefit of this disclosure. 

[0015] 	Amusement parks feature a wide variety of entertainment, such as amusement 

park rides, performance shows, and games. The different types of entertainment may 

include features that enhance a guest's experience at the amusement park. However, many 

of the forms of entertainment do not vary based upon a guest's previous experiences or 

actions. For example, a game may include the same rules, elements, and gameplay for 

each guest. Some guests may prefer a more interactive form of entertainment that is 
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different for each guest and/or different during each interaction. As such, there may be a 

need to create an interactive system that detects a guest's interaction with an interactive 

element and/or updates the interactive element based at least in part on the guest's 

interaction to provide a unique experience. 

[0016] 	The present disclosure relates to an interactive system that uses radio-frequency 

identification (RFID). Users of the interactive system may be guests of an amusement 

park. A user may wear or carry a device that supports an RFID tag. The interactive system 

may read the RFID tag and detect the user's interaction with an interactive element. In one 

embodiment, the interactive system may display different elements depending on the user's 

interactions with the system. Each user may have had different, respective interactions 

with the system, and thus, the system may display different interactive elements from user 

to user. Further, the interactive system may activate a different feature based on an 

achievement or performance of the user. In this manner, each user's experience with the 

interactive system may be different and tailored to more suitably fit the corresponding user. 

[0017] 	Turning to the drawings, FIG. 1 is a schematic view of an embodiment of an 

interactive system 8. In one embodiment, the interactive system 8 may be located in a 

room or area of an attraction. As illustrated in FIG. 1, the interactive system 8 includes 

RFID readers 10, a sensor system 12, and a computing system 14 (e.g., a cloud-based 

computing system). Each RFID reader 10 may read an RFID tag 50 supported by a 

wearable device 16 (e.g., wearable or portable device, such as a bracelet, necklace, charm, 

pin, or toy), which may be worn or carried by a user 18. In one embodiment, the RFID 

reader 10 may be a transceiver that may be capable of sending information to the RFID tag 

50 and/or to other devices. For example, the RFID reader 10 may send a signal indicative 

of information received from the RFID tag 50 to the computing system 14, which 

determines an approximate location of the user 18 based on the signal. In operation, the 

user 18 may interact with an interactive element 20 (e.g., an object or image) and the 

interaction may be detected by the sensor system 12. In one embodiment, the interactive 

element 20 may be an image (e.g., visual or graphical element) displayed on a display 21 

4 



WO 2019/139673 	 PCT/US2018/061353 

(e.g., screen or wall). When the user 18 interacts with the interactive element 20, the sensor 

system 12 may detect the action performed and send a signal indicative of the action to the 

computing system 14. In response to the received signals, the computing system 14 may 

update information regarding the user 18 (e.g., assign points, update a level, mark tasks as 

complete) and/or change the interactive element 20. The computing system 14 may include 

one or more databases 22, a memory 24 that contains instructions regarding updating the 

interactive elements 20 and the one or more databases 22, and one or more processors 26 

that execute the instructions. The memory 24 includes non-transitory, computer-readable 

medium that may store the instructions. 

[0018] 	FIG. 2 illustrates a schematic of an RFID system 28 that may be used in the 

interactive system 8. The RFID system 28 contains the RFID reader 10 and the RFID tag 

50. The RFID reader 10 may obtain information by reading the RFID tag 50 of the 

wearable device 16 associated with the user 18. The RFID tag 50 may include a microchip 

52, an integrated circuit 54 to power the microchip 52, a memory 56 storing information, 

and an antenna 58 that may transmit and receive signals. The RFID reader 10 continuously 

sends out signals in electromagnetic waves. In one embodiment, the RFID reader 10 and 

the RFID tag 50 use ultra-high frequency (UHF) waves, which may range from about 300 

MHz to 3 GHz. It should be appreciated that the RFID reader 10 may emit waves having 

any suitable frequency. Furthermore, in some embodiments, the RFID tag 50 may 

additionally or alternatively use near-field communication (NFC) (e.g., the RFID tag 50 

may be a dual-frequency RFID tag) and may be read by an NFC reader. When the wearable 

device 16 is within a certain distance of the RFID reader 10 (e.g., about 10 or 20 feet), the 

antenna 58 of the RFID tag 50 captures the emitted electromagnetic waves as energy. The 

integrated circuit 54 uses the energy to provide power to the microchip 52, which generates 

backscatter. The backscatter is a signal containing information stored in the memory 56 of 

the RFID tag 50. The RFID tag 50 transmits the backscatter to RFID reader 10 via the 

antenna 58, where the RFID reader 10 interprets the backscatter to obtain the information. 

The RFID reader 10 may send a signal to the computing system 14 indicative of the 

backscatter obtained from the RFID tag 50. The computing system 14 may use the 
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information to change the interactive elements 20 of the interactive system 8. Furthermore, 

the RFID reader 10 may be able to detect the strength of the backscatter sent by the RFID 

tag 50, and as a result, the computing system 14 may determine the approximate location 

of the RFID tag 50 and thus, the user 18. In one embodiment, multiple RFID readers 10 

may be used in the interactive system 8 to determine (e.g., via triangulation) the location 

of the user 18 more efficiently and/or accurately based on the respective strength of the 

received backscatters. 

[0019] 	The wearable device 16 may be compatible with multiple RFID readers 10 

disposed in multiple interactive systems 8 and may be reused for several visits to the park. 

In operation, when the RFID reader 10 receives the signal from the RFID tag 50, the RFID 

reader 10 may identify the wearable device 16 and the computing system 14 may access 

corresponding information from the one or more databases 22. The corresponding 

information in the one or more databases 22 may include the user's identity, preferences, 

level in the game, completed tasks or actions, team affiliation, or any of a variety of other 

information related to the user 18, the wearable device 16, and/or past interactions with 

one or more interactive systems 8. In this manner, the user 18 may build upon prior 

performances and experiences. The one or more databases 22 may also include stored 

media (e.g., in a model or media database) that may be rendered, such as on the display 21. 

In one embodiment, data may be transferred between the memory 56 and a remote 

computing system (e.g., a gaming console). For example, data indicative of achievements 

on the remote computing system may be written to and stored in the memory 56. The 

RFID reader 10 may then read the data in the memory 56, and the computing system 14 

may adjust the gameplay based on the data (e.g., generating new interactive elements 20 

on the display 21). 

[0020] 	Turning back to FIG. 1, the sensor system 12 and the RFID system 28 (FIG. 2) 

may work in conjunction to determine both an occurrence of an interaction and who caused 

the interaction. For example, the user 18 may interact with the interactive element 20 (e.g., 

touch the interactive element 20, which may be an image on the display 21). The sensor 
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system 12 may detect that the interaction with interactive element 20 has occurred and send 

a signal to the computing system 14. The signal generated by the sensor system 12 may 

indicate or provide information related to the occurrence of the interaction and/or the 

location of the interaction relative to the sensor system 12 and relative to the interactive 

element 20. However, the sensor system 12 cannot detect the identity of the user 18 nor 

determine which user 18 interacted with the interactive element 20. As noted above, the 

RFID system 28 may determine the identification of the user 18 based on received 

backscatter from the RFID tag 50 of the user 18. The RFID system 28 may also determine 

an approximate location of the user 18 based on the strength of the received backscatter. 

The RFID system 28 may send information related to the identification and the 

approximate location to the computing system 14. The computing system 14 can then use 

information regarding the occurrence of the interaction, the location of interaction, the 

identification of the user 18, and the location of the user 18 to determine which user 18 

interacted with the interactive element 20. As a result of determining that the user 18 

interacted with the interactive element 20, the computing system 14 may update 

information regarding the user 18 (e.g., assign points) to reflect the interaction. Thus, 

together the sensor system 12 and the RFID system 28 provide a system that efficiently 

tracks the interactions of each user 18 within an attraction. 

[0021] 	In one embodiment, the processor 26 of the computing system 14 may 

determine the identification of the RFID tag 50 supported in the wearable device 16 worn 

or carried by the user 18. In one embodiment, the databases 22 may contain corresponding 

information for the RFID tag 50, which may be associated with the user 18. For example, 

when the user 18 obtains the wearable device 16, the user 18 may register the wearable 

device 16 to associate the wearable device 16 with the user 18 and/or to input (e.g., via a 

user's computing device, such as a mobile phone, that is communicatively coupled to the 

computing system 14) any user information and/or preferences, such as the user's name, 

age, physical attributes and/or limits, preferred difficulty level, preferred characters, 

preferred types of games, preferred team affiliation, preferred theme, or the like, which 

may be stored as the corresponding information for the RFID tag 50 within the databases 
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22. As the user 18 interacts with the interactive system 8, the corresponding information 

for the RFID tag 50 stored within the databases 22 may be updated to include completed 

interactions, achievements, level in the game, or the like. 

[0022] 	It should be appreciated that the databases 22 may contain corresponding 

information for multiple RFID tags 50, which may each be supported in a respective 

wearable device 16 that is worn or carried by a respective user 18. In one embodiment, 

upon determining the identification of the RFID tag 50, the processor 26 may access the 

corresponding information (e.g., corresponding to or associated with the RFID tag 50 of 

the wearable device 16) in the database 22. As noted above, the databases 22 may be in 

communication with multiple computing systems 14, which may be coupled to separate 

interactive systems 8. 

[0023] 	As noted above, the signal received at the computing system 14 from the RFID 

reader 10 may provide information regarding the location of the user 18. For example, the 

signal from the RFID reader 10 may indicate detection of the backscatter from the RFID 

tag 50 and/or the strength of the backscatter received from the RFID tag 50, which in turn 

may indicate the approximate location of the wearable device 16, and thus, the 

corresponding user 18. For example, the RFID reader 10 may only read RFID tags 10 that 

are within a certain range or distance of the RFID reader 10. Accordingly, detection of the 

backscatter by the RFID reader 10 indicates that the RFID tag 50 of the wearable device 

16 is within the certain range or distance of the RFID reader 10. 

[0024] 	In operation, the computing system 14 may also receive a signal from the sensor 

system 12. The signal may indicate the occurrence of an interaction with the interactive 

element 20. In the illustrated embodiment, the interactive element 20 is an image presented 

on the display 21. In one embodiment, the processor 26 may process the signal from the 

sensor system 12 to detect the interaction with the interactive element 20. For example, in 

some embodiments, the processor 26 may process the signal from the sensor system 12 to 

determine a location of the interaction relative to the interactive element 20 to determine if 

an interaction with the interactive element 20 occurred. For example, the interactive 
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element 20 may be an image located in a corner of the display 21. When the sensor system 

12 senses an action (e.g., a touch, swipe, movement) performed in the corner of the display 

21 at or proximate to the location of the interactive element 20, the processor 26 may 

determine that an interaction with the interactive element 20 has occurred. Therefore, the 

processor 26 may process the signal received from the sensor system 12 to determine the 

occurrence of an interaction and/or the location of the interaction. 

[0025] 	In one embodiment, the processor 26 may also receive and process the signal 

from the RFID reader 10 to determine the identity of the RFID tag 50 associated with the 

user 18 who performed the interaction with the interactive element 20. It should be 

appreciated that the signal from the RFID reader 10 may indicate the strength of the 

backscatter and/or multiple RFID readers 10 may be utilized to facilitate determination of 

the location of the RFID tag 50 associated with the user 18. Determining the location of 

the RFID tag 50 may facilitate matching the user 18 to the interaction with the interactive 

element 20, particularly where multiple users 18, each having a respective wearable device 

16 with a respective RFID tag 50, are proximate to one another or in the range of the RFID 

tag 50. 

[0026] 	In response to the determination that the user 18 completed the interaction with 

the interactive element 20, the processor 26 may send a signal to update one or more 

interactive elements 20. For example, in response to the processor 26 determining that the 

user 18 touched the interactive element 20, the processor 26 may transmit a signal that 

causes the interactive element 20 to disappear and be replaced by a new interactive element 

20 (e.g., the processor 26 may render an image based on relevant information from one or 

more databases 22 for display on the display 21). In one embodiment, the computing 

system 14 may render and/or instruct display of the new interactive element 20 based on 

the identity of the RFID tag 50 and/or the corresponding information accessed from the 

databases 22. For example, the computing system 14 may access the corresponding 

information in the databases 22 that indicates that the RFID tag 50 is affiliated with a 

particular team, and then the computing system 14 may render and/or instruct display of 
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an animated character that is associated with the particular team. Additionally or 

alternatively, the computing system 14 may render and/or play audio. Thus, the computing 

system 14 may render different types of media (e.g., audio, images) in response to detection 

of an interaction with the interactive element 20. Moreover, in one embodiment, the 

processor 26 may update the databases 22 to reflect the interaction with the interactive 

element 20. For example, in response to the processor 26 determining that the user 18 

interacted with the interactive element 20, the processor 26 may transmit a signal to the 

databases 22 to update the corresponding information (e.g., points earned by the user 18 

from interacting with interactive element 20, level in the game, interactions completed) for 

the RFID tag 50 supported in the wearable device 16 that is worn or carried by the user 18. 

In this manner, the processor 26 may process the combination of the signals sent by the 

sensor system 12 and the RFID reader 10 to update the interactive elements 20 and/or the 

databases 22. 

[0027] 	In one embodiment, the RFID system 28 may update the information of multiple 

users 18 simultaneously. For example, the RFID reader 10 may determine that multiple 

users 18 are located within a zone (e.g., a predetermined zone) proximate to the interactive 

element 20. Then, when one of the users 18 interacts with the interactive element 20, the 

computing system 14 may update information of all of the users 18 that are located within 

the zone proximate to the interactive element 20. 

[0028] 	When the user 18 reaches a certain achievement (e.g., accumulating enough 

points from interactions or completing certain interactions), the computing system 14 may 

process the achievement to enable the user 18 to obtain special items or experiences. In 

one embodiment, the interactive system 8 may include an isolated room or area that is only 

accessible to the user 18 after the user 18 has reached a certain achievement. For example, 

a door of the isolated room or area may be communicatively coupled with the computing 

system 14, and the computing system 14 may provide a signal to open the door only after 

the user 18 has reached a certain achievement. In one embodiment, the computing system 

14 may provide coupons (e.g., via a printing device or via a mobile device of the user 18) 
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for exclusive merchandise as a result of reaching a certain achievement. It should be 

appreciated that the computing system 14 may receive and analyze data from the database 

22 to determine that a certain achievement has been reached and to perform such actions. 

[0029] 	FIG. 3 illustrates a schematic of an embodiment of the interactive system 8 

shown in FIG. 1. FIG. 3 shows the RFID reader 10, the sensor system 12, and the 

computing system 14. Furthermore, FIG. 3 shows multiple users 18A, 18B, and 18C each 

with respective wearable devices 16A, 16B, and 16C that support respective RFID tags 

50A, 50B, 50C. In FIG. 3, the users 18 are located within the interactive system 8 such 

that the wearable device 16A is the most proximate, the wearable device 16C is the most 

distant, and the wearable device 16B is intermediate to the RFID reader 10. As discussed 

above, the respective RFID tags 50 located on the respective wearable devices 16 send 

respective backscatter to the RFID reader 10, and the detection of and/or the strength of 

the backscatter is based on the location of the RFID tags 50 with respect to the RFID reader 

10. For example, in FIG. 3, the RFID reader 10 will pick up stronger backscatter from the 

RFID tag 50A as compared to the RFID tag 50B. In turn, the RFID reader 10 will transmit 

a signal that contains information indicative of the strength of the respective backscatters 

to the computing system 14. As a result, the computing system 14 will determine the 

location of the user 18A is more proximate to the RFID reader 10 than the user 18B. 

Further, the RFID tag 50C may be outside of the receiving range of RFID reader 10, and 

thus, the RFID reader 10 may not detect the user 18C nor provide an indication of the 

presence of the user 18C to the computing system 14. Other RFID readers 10 may be used 

in conjunction to more specifically identity location information, such as via triangulation. 

[0030] 	The sensor system 12 may detect and generate a signal indicative of each 

interaction with the interactive elements 20. For example, with reference to FIG. 3, when 

the user 18A interacts with a first interactive element 20A, the sensor system 12 detects 

and generates a signal indicative of the interaction with the first interactive element 20A. 

Likewise, when the user 18B interacts with a second interactive element 20B, the sensor 

system 12 detects and generates a signal indicative of the interaction with the second 
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interactive element 20B. In one embodiment, the first and second interactive elements 

20A, 20B may be located on a touchscreen communicatively coupled to the sensor system 

12. The users 18A, 18B may touch the respective first and second interactive elements 

20A, 20B, and the touchscreen may detect the interactions. As a result, the sensor system 

12 sends signals to the computing system 14 indicative of the respective interactions. The 

computing system 14 receives and processes the signals indicative of the respective 

interactions with the first and second interactive elements 20A, 20B from the sensor system 

12, as well as the signals indicative of the locations of the users 18A, 18B from the RFID 

reader 10 to match (e.g., assign) the interaction with the first interactive element 20A to 

the user 18A and the interaction with the second interactive element 20B to the user 18B. 

For example, the computing system 14 may determine that the user 18A was located most 

proximate to the first interactive element 20A at the time of the interaction with the first 

interactive element 20A based on the signals, and thus, the computing system 14 matches 

the user 18A to the interaction with the first interactive element 20A. In one embodiment, 

the computing system 14 may update the corresponding information for the users 18A, 18B 

in the database 22 based on the received signals and the matched interactions. 

[0031] 	In one embodiment, the computing system 14 may transmit a signal to update 

the interactive elements 20 based on the received signals. For example, the computing 

system 14 may render one new image from a model database of the one or more databases 

22 for display on the display 21 in the vicinity of the user 18A, and the computing system 

14 may render a different new image from the model database for display on the display 

21 in the vicinity of the user 18B. The new image and the different new image may be 

rendered based at least in part on the corresponding information in the databases 22 for the 

RFID tags 50A, 50B associated with the users 18A, 18C. In this manner, the interactive 

system 8 may track performance of each user 18 and/or provide a personalized experience 

for each user 18. Additionally or alternatively, the computing system 14 may render a 

different new image from the model database locally and independent of the information 

of the users 18. For example, the image may be a target and when interacted with, 

regardless of which user completes the interaction, the target may disappear and/or be 

12 



WO 2019/139673 	 PCT/US2018/061353 

replaced by another particular image (e.g., the same image). In this case, the interaction 

may or may not affect or change the information related to the users 18. 

[0032] 	FIG. 4 is a front view of an embodiment of the sensor system 12. FIG. 4 

illustrates multiple sensor elements that may detect an interaction with the interactive 

elements 20. In one embodiment, the sensor system 12 includes one or more optical 

emitters 100 (e.g., light emitting diodes [LEDs], lasers) that may emit light, and 

corresponding optical detectors 102 (e.g., photodetectors). As shown, in one embodiment, 

the optical emitters 100 and optical detectors 102 may be positioned around a perimeter of 

the display 21. In one embodiment, each optical emitter 100 is opposed to (e.g., aligned 

directly across from) a corresponding optical detector 102, such that the optical emitter 100 

emits light towards the corresponding optical detector 102. In one embodiment, the optical 

detector 102 detects the light emitted by the optical emitter 100 as long as there is no object 

positioned between the optical detector 102 and the optical emitter 100. However, when 

an object interferes with or blocks the light emitted from the optical emitter 100 from 

reaching the optical detector 102 (e.g., the user 18 reaches a hand to interact with the 

interactive element 20 on the display 21), the optical detector 102 does not detect the 

emitted light and sends a signal indicating that the optical detector 102 did not detect the 

emitted light to the computing system 14. With the optical emitters 100 and the optical 

detectors 102 positioned about the perimeter of the display 21, as shown, the computing 

system 14 may process signals from the optical detectors 102 to determine the location of 

the interaction relative to the interactive elements 20 and/or the display 21 (e.g., along an 

X axis and a Y axis). 

[0033] 	In one embodiment, the optical emitter 100 and the optical detector 102 may be 

located within a common housing or positioned to enable the optical detector 102 to detect 

reflected light. In some such cases, light emitted by the optical emitter 100 may be reflected 

by an object (e.g., a hand of the user 18) toward the optical detector 102, which may then 

detect the reflected light and provide a signal, indicating that the optical detector 102 

detected the emitted light, to the computing system 14. In this manner, the sensor system 
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12 may provide the signals indicative of the occurrence of interactions with the interactive 

elements 20. 

[0034] 	Additionally or alternatively, the sensor system 12 may include multiple RFID 

readers 10, such as NFC readers 104 or any of a variety of other readers (e.g., UHF readers), 

to detect interactions with the interactive elements 20. In one embodiment, the NFC 

readers 104 may be located on the rearward side of the display 21 (i.e., the opposite side 

of the forward side of the display 21 that is visible to the user 18). In one embodiment, the 

NFC readers 104 are arranged in a grid (e.g., a series of rows and columns). As such, when 

the user 18 reaches forward to interact with the interactive element 20, the NFC readers 

104 may read an NFC RFID tag located on the wearable device 16. As discussed above 

with respect to FIGS. 1-3, the RFID tag 50 may include the NFC RFID tag. In one 

embodiment, the NFC readers 104 may receive identity information from the NFC RFID 

tag, which may be provided to the computing system 14 to facilitate matching the 

interaction to the user 18. 

[0035] 	Additionally or alternatively, the sensor system 12 may include a light detection 

and ranging (LIDAR) system. The LIDAR system may contain at least one LIDAR sensor 

106 disposed proximate to the display 21. In operation, the LIDAR sensor 106 

continuously sends light (e.g., laser light), such that the LIDAR sensor 106 covers the 

display 21 in a layer of light. When the emitted light hits an object in its path, the light 

reflects back to the LIDAR sensor 106, and the LIDAR sensor 106 may determine how far 

away the object is. For example, when the user 18 reaches out to interact with the 

interactive element 20 on the display 21, the user's hand interferes with the light emitted 

by the LIDAR sensor 106, and the LIDAR sensor 106 will detect the interference and 

determine the location of interference. The LIDAR sensor 106 may then transmit a signal 

that indicates the location of the interference to the computing system 14 for further 

processing. 

[0036] 	Additionally or alternatively, the sensor system 12 may include a touchscreen, 

such as resistive touchscreen panel, a capacitive touchscreen panel, a surface acoustic wave 
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panel, or any combination thereof. The touchscreen may sense an interaction performed 

on the display 21 (e.g., with contact force or electrical charge), and the location of the 

interaction may be determined based on the position of the sensed interaction. The 

touchscreen may then send a signal that indicates the location of the sensed interaction to 

the computer system 14. It should be appreciated that the display 21 may be or include 

one or more touchscreen displays that may display the interactive elements 20 and detect 

the interactions with the interactive elements 20. 

[0037] 	It should be appreciated that the sensor system 12 may additionally or 

alternatively include other elements that may detect an interaction, such as pressure pads, 

switches, or cameras. It should also be appreciated that the sensor system 12 may include 

any combination of the aforementioned elements, or any other suitable element not already 

mentioned, to use for sensing an interaction and its location. 

[0038] 	FIG. 5 illustrates an embodiment of the sensor system 12 that may detect 

additional characteristics (e.g., depth along a Z axis) of an interaction. The illustrated 

sensor system 12 of FIG. 5 includes a layered LIDAR system. However, it should be 

appreciated that the sensor system 12 may include multiple layers (e.g., along the Z axis) 

of optical emitters 100 and optical detectors 102 arranged about the display 21 in a manner 

similar to that of FIG. 4. In FIG. 5, there are two LIDAR sensors 106A and 106B. As 

shown, the LIDAR sensor 106A is located more forward (i.e., toward the user 18) than the 

LIDAR sensor 106B, such that the LIDAR sensor 106A creates a light layer 150A closer 

to the user 18 than a light layer 150B created by the LIDAR sensor 106B in front of the 

display 21. In this manner, the LIDAR sensor 106A may detect an interfering object (e.g., 

the user's hand) without the LIDAR sensor 106B detecting the interfering object. The 

computing system 14 may process the signals sent by the LIDAR sensors 106A, 106B to 

determine the approximate depth of an interaction. For example, if both the LIDAR 

sensors 106A, 106B detect the object, the computing system 14 may determine that the 

user 18 fully or successfully interacted (e.g., contacted or touched) with the interactive 

element 20 on the display 21. However, if only one LIDAR sensor 106A detects the object, 
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the computing system 14 may determine that the user 18 did not fully interact with the 

interactive element 20. Furthermore, while FIG. 5 depicts two LIDAR sensors 106A, 

106B, there may be any suitable number of LIDAR systems and corresponding light layers 

to enable sensing a depth of the interaction. 

[0039] 	In one embodiment, the sensor system 12 may be used to detect a position of the 

user 18. For example, additional LIDAR sensors 106 may be placed to detect location of 

the user 18 in the interactive system 8 (e.g., location within a room or area). That is, the 

presence of the user 18 may interfere with the emitted light of one or more of the LIDAR 

sensors 106. The one or more LIDAR sensors 106 may then transmit information regarding 

the interference to the computing system 14 to determine the position of the user 18. The 

signals received from the LIDAR sensors 106 may then be combined with signals received 

from the RFID reader 10 to determine the identity of the user 18. 

[0040] 	Furthermore, in one embodiment, the sensor system 12 may be configured to 

detect skeletal movement and gestures of the user 18. For example, the sensor system 12 

may include multiple imaging devices (e.g., cameras), and images obtained by the imaging 

devices may be processed (e.g., by the computing system 14 using image processing 

algorithms) to determine skeletal movements and gestures (e.g., hand waving, jumping, 

dancing, reaching toward the interactive element 20) of the user 18. In one embodiment, 

the imaging devices may be positioned relative to the display 21 to enable the cameras to 

detect the user 18 reaching toward the interactive element 20, thereby enabling the 

determination of the occurrence of the interaction and/or the depth of the interaction. If 

images obtained by the imaging devices indicate that the user 18 interacted with the 

interactive element 20 at a certain depth (e.g., extended their arm to a region substantially 

proximate to the display 21), then the computing system 14 may determine that an 

interaction occurred, and in response, update the profile of the user 18 and/or the interactive 

element 20. However, if images obtained by the imaging devices indicate that the user 18 

did not adequately interact with the interactive element 20 (e.g., the interaction is not at the 

appropriate depth), the computing system 14 may not update the profile of the user 18 
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and/or the interactive element 20. Thus, the sensor system 12 may include any of a variety 

of elements (e.g., optical emitters 100, optical detectors 102, LIDAR sensors 106, cameras) 

configured to detect an interaction, a depth of the interaction, a position of a user, and/or 

gestures made by the user, for example. 

[0041] 	It should be appreciated that the various features of the interactive system 8, 

such as the sensor system 12, may be wirelessly coupled to computing system 14. For 

example, the sensor system 12 may not be confined to or fixed within a room or area. In 

one embodiment, the sensor system 12 may be placed on a moving vehicle (e.g., an 

amusement park ride). The sensor system 12 may detect if user 18 is on the ride, detect 

interactions completed during the ride (e.g., as a ride vehicle travels along a path), and 

update the database 22 and/or the interactive elements 20 accordingly. In one embodiment, 

the sensor system 12 may be placed on a person or an animated character and may detect 

interactions with the person or the animated character. In this manner, the sensor system 

12 may be placed anywhere in the park and is not fixed to a stationary object. 

[0042] 	FIG. 6 illustrates a flow chart of a method 138 that may be carried out by the 

processor 26 to track performance of the users 18, update data in the databases 22, and/or 

update the interactive elements 20 to provide a unique personalized experience for the users 

18. The method 138 disclosed herein includes various steps represented by blocks. It should 

be noted that at least some steps of the method 138 may be performed as an automated 

procedure by a system, such as the interactive system 8. Although the flow chart illustrates 

the steps in a certain sequence, it should be understood that the steps may be performed in 

any suitable order and certain steps may be carried out simultaneously, where appropriate. 

Additionally, steps may be added to or omitted from of the method 138. Further, certain 

steps or portions of the method 138 may be performed by separate devices. For example, 

a first portion of a method 138 may be performed by the processor 26 of the computing 

system 14, while a second portion of the method 138 may be performed by a separate 

processing device. In addition, insofar as steps of the method 138 disclosed herein are 

applied to received signals, it should be understood that the received signals may be raw 
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signals or processed signals. That is, the method 138 may be applied to an output of the 

received signals. 

[0043] 	In block 140, the processor 26 receives a signal from the RFID reader 10. The 

signal provides information read from the RFID tag 50 corresponding to the user 18, which 

the processor 26 uses to determine the identification of RFID tag 50 and/or to access the 

corresponding data from the databases 22. The processor 26 may also determine the 

location of RFID tag 50 relative to the RFID reader 10, the interactive element 20, and/or 

the display 21 using the signal received from the RFID reader 10. 

[0044] 	In block 142, the processor 26 receives a signal from the sensor system 12 

indicative of the occurrence of an interaction with the interactive element 20. The signal 

may indicate the location of the interaction relative to the interactive element 20. Based at 

least in part on the location of the interaction and the location of the RFID tag 50, the 

processor 26 may match the interaction to the corresponding RFID tag 50, and thus, to its 

corresponding user 18, in block 144. 

[0045] 	In block 146, the processor 26 updates the databases 22 based on the interaction 

by the user 18. For example, the processor 26 may update the databases 22 to include 

additional points, record the interaction as complete, or the like. In block 148, the processor 

26 may update the interactive element 20 as a result of matching the interaction to the 

corresponding RFID tag 50, and thus, to its associated user 18. The interactive element 20 

may be updated in a user-specific manner, such that the next interactive element 20 is 

selected and presented to the user 18 based on the corresponding information that is 

specific to the RFID tag 50 and the user 18, for example. The method 138 may be 

performed in response to any number of interactions by any number of users 18. Further, 

if multiple users 18 interact with multiple interactive elements 20 simultaneously, the 

processor 26 may perform the method 138 multiple times simultaneously. 

[0046] 	As set forth above, embodiments of the present disclosure describe an interactive 

system that uses an RFID reader, a sensor system, and a computing system to determine 
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location and identification of an RFID tag. Further, the system detects an interaction 

performed by a user associated with the RFID tag. The interactive system stores 

information related to the RFID tag in one or more databases, which dynamically changes 

based at least in part on the user's interactions, preferences, performances, or any 

combination thereof. The computing system updates elements of the interactive system to 

reflect the information and enhance each user's experience. 

[0047] 	While only certain features of the disclosure 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 disclosure. 

19 



WO 2019/139673                                                                                         PCT/US2018/061353 
 
 

20 
 

CLAIMS: 

 

1.  A system, comprising: 

 

 a radio-frequency identification (RFID) reader configured to read data stored on an RFID tag 

associated with a user and to generate a first signal indicative of the data and indicative of a first location 

of the RFID tag; 

 

 a sensor system configured to detect a user interaction with an interactive element and to generate 

a second signal indicative of the user interaction and a second location related to the interactive element; 

and 

 

 a processor configured to: 

 

 match the user to the user interaction based on a correspondence between the first location indicated 

by the first signal and the second location indicated by the second signal; and 

 

 update a user database to reflect that the user is matched to the user interaction. 

 

2.  The system of claim 1, wherein the interactive element comprises a display configured to display 

an image, and the processor is configured to render another image for presentation on the display in response 

to matching the user to the user interaction. 

 

3.  The system of claim 1, wherein the RFID reader is an ultra-high frequency RFID reader. 

 

4.  The system of claim 1, wherein the RFID reader is configured to generate a third signal indicative 

of a strength of an RFID signal transmitted from the RFID tag to the RFID reader, and the processor is 

configured to match the user to the user interaction based on the third signal. 

 

5.  The system of claim 1, wherein the sensor system comprises one or more optical detectors. 

 

6.  The system of claim 1, wherein the sensor system comprises multiple optical detectors positioned 

about a perimeter of a display that is configured to display the first interactive element. 
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7.  The system of claim 1, wherein the sensor system comprises multiple near-field communication 

readers. 

 

8.  The system of claim 1, wherein the sensor system comprises a light detection and ranging (LIDAR) 

system. 

 

9.  The system of claim 1, wherein the sensor system comprises a resistive touchscreen panel, a 

capacitive touchscreen panel, a surface acoustic wave panel, or any combination thereof. 

 

10.  The system of claim 1, wherein the RFID reader is configured to read respective data stored on an 

additional RFID tag associated with an additional user and to generate a third signal indicative of the 

respective data and indicative of a third location of the additional RFID tag, the sensor system is configured 

to detect an additional user interaction with an additional interactive element and to generate a fourth signal 

indicative of the additional user interaction and a fourth location related to the additional interactive 

element, and the processor is configured to: 

 

 match the additional user to the additional user interaction based on a correspondence between the 

third location indicated by the third signal and the fourth location indicated by the fourth signal; and 

 

 update the user database to reflect that the additional user is matched to the additional user 

interaction. 

 

11.  The system of claim 10, wherein the sensor system is configured to match the user to the user 

interaction and to match the additional user to the additional user interaction when the user interaction and 

the additional user interaction occur substantially simultaneously. 

 

12.  The system of claim 1, comprising one or more additional RFID readers configured to read data 

stored on the RFID tag and to generate one or more additional signals indicative of a respective strength of 

respective RFID signals transmitted from the RFID tag to the one or more additional RFID readers, wherein 

the processor is configured to determine a location of the RFID tag relative to the interactive element based 

on the first signal and the one or more additional signals. 

 

13.  A system, comprising: 
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 a radio-frequency identification device (RFID) reader configured to read data stored on one or more 

RFID tags associated with one or more respective users; 

 

 a sensor system configured to detect a first user interaction at a first location on a display and a 

second user interaction at a second location on the display; and 

 

 a processor configured to receive RFID signals indicative of the data from the RFID reader and to 

receive sensor signals indicative of the first user interaction and the second user interaction from the sensor 

system, wherein the processor is configured to render a first image for display at the first location on the 

display based on the sensor signals and the RFID reader reading data stored on a first RFID tag of the one 

or more RFID tags, and wherein the processor is configured to render a second image for display at the 

second location on the display based on the sensor signals and the RFID reader reading data stored on a 

second RFID tag of the one or more RFID tags. 

 

14.  The system of claim 13, wherein the processor is configured to match a first user of the one or more 

respective users to the first user interaction based on the RFID signals and the sensor signals and to update 

a user database to reflect that the first user of the one or more respective users is matched to the first user 

interaction. 

 

15.  The system of claim 13, wherein the RFID signals are indicative of a respective location of each of 

the one or more RFID tags. 

 

16.  A method, comprising: 

 

 receiving, at a processor, a first signal from a radio-frequency identification device (RFID) reader, 

wherein the first signal is indicative of data stored on an RFID tag and indicative of a first location of the 

RFID tag associated with a user and read by the RFID reader; 

 

 receiving, at the processor, a second signal from a sensor system, wherein the second signal is 

indicative of a user interaction with an interactive element and a second location associated with the 

interactive element; 

 

 matching, using the processor, the user to the user interaction based on the first location indicated 

by the first signal and the second location indicated by the second signal; and 
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 updating, using the processor, a user database to reflect that the user is matched to the user 

interaction. 

 

17.  The method of claim 16, comprising rendering, using the processor, an image for display on a 

display in response to the matching of the user to the user interaction. 

 

18.  The method of claim 16, comprising: 

 

 detecting, using the sensor system, an interruption in light emitted by a light emitting element; and 

 

 generating, using the sensor system, the second signal in response to the interruption in light. 

 

19.  The method of claim 16, comprising: 

 

 receiving, at the processor, a third signal from the RFID reader, wherein the third signal is indicative 

of respective data stored on an additional RFID tag and indicative of a third location of the additional RFID 

tag associated with an additional user and read by the RFID reader; 

 

 receiving, at the processor, a fourth signal from the sensor system, wherein the fourth signal is 

indicative of an additional user interaction with an additional interactive element and a fourth location 

associated with the additional interactive element; 

 

 matching, using the processor, the additional user to the additional user interaction based on the 

third location indicated by the third signal and the fourth location indicated by the fourth signal; and 

 

 updating, using the processor, the user database to reflect that the additional user is matched to the 

additional user interaction. 

 

20.  The method of claim 16, comprising: 

 

 receiving, at the processor, one or more additional signals from one or more additional RFID 

readers configured to read data stored on the RFID tag; and 
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 determining, using the processor, a location of the RFID tag relative to the interactive element 

based on the first signal and the one or more additional signals to facilitate matching the user to the user 

interaction. 

 


