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CLAIMS:  

 

1.   An amusement park surveying system, comprising: 

  

an amusement park feature having a retro-reflective marker;  

 

an emitter configured to emit electromagnetic radiation toward the retro-reflective 

marker;  

 

a detector configured to detect retro-reflection of the electromagnetic radiation from 

the retro-reflective marker while filtering electromagnetic radiation that is not retro-

reflected; and  

 

a control system communicatively coupled to the detector and comprising processing 

circuitry configured to:  

 

  monitor the retro-reflected electromagnetic radiation from the retro-reflective 

marker against a reference signature of retro-reflected electromagnetic radiation from 

the retro-reflective marker stored in memory; and  

 

identify differences between the electromagnetic radiation retro-reflected by 

the retro-reflective marker and the reference signature of retro-reflected 

electromagnetic radiation to evaluate a condition of the amusement park feature and 

to determine whether the amusement park feature is in need of maintenance.  

 

2.   The system of claim 1, comprising an informational system configured to 

provide a user-perceivable indication relating to the evaluation of the condition of the 

amusement park feature. 

  

3.   The system of claim 1, wherein the detector comprises one or more optical 

filters configured to filter out electromagnetic radiation that is not retro-reflected such 

that the detector maintains a signal to noise ratio above a threshold level even when 

electromagnetic radiation in the ambient environment comprises wavelengths that 
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overlap with the electromagnetic radiation that is retro-reflected by the retro-reflective 

marker. 

 

4.   The system of claim 1, wherein the amusement park feature is a building 

having the retro-reflective marker positioned on an exterior of the building, and the 

retro-reflective marker is positioned underneath a surface treatment of the exterior.  

 

5.   The system of claim 4, wherein the reference signature of retro-reflected 

electromagnetic radiation from the retro-reflective marker stored in memory has a 

substantial lack of retro-reflected electromagnetic radiation by the retro-reflective 

marker due to total coverage of the retro-reflective marker by the surface treatment.  

 

6.   The system of claim 4, wherein the processing circuitry of the control system 

is configured to evaluate a degree of degradation of the surface treatment based on an 

amount of retro-reflected electromagnetic radiation from the retro-reflective marker.  

 

7.   The system of claim 6, wherein the processing circuitry of the control system 

is configured to cause an informational system in communication with the control 

system to produce a user-perceivable indication that the surface treatment needs 

maintenance.  

 

8.   The system of claim 1, wherein the amusement park feature comprises a 

support feature of an amusement park ride having the retro-reflective marker, and 

wherein the processing circuitry of the control system is configured to monitor retro-

reflection of the electromagnetic radiation by the retro-reflective marker to evaluate 

movement of the retro-reflective marker, and correlate movement of the retro-

reflective marker to movement of the support feature.  

 

9.   The system of claim 8, wherein the processing circuitry of the control system 

is configured to evaluate movement of the retro-reflective marker by identifying a 

degree of movement of the retro-reflective marker based on a change in a pattern of 

retro-reflected electromagnetic radiation by the retro-reflective marker, and 

comparing the degree of movement of the retro-reflective marker to a movement 

threshold.  
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10.   The system of claim 1, comprising a stabilization support on which the emitter 

and detector are disposed, wherein the stabilization support is configured to establish 

a baseline orientation of the emitter and detector.  

 

11.   The system of claim 1, wherein the processing circuitry of the control system 

is configured to identify a degree of movement of the retro-reflective marker over 

time to evaluate whether the amusement park feature has settled over time.  

 

12.   The system of claim 1, wherein the amusement park feature comprises a ride 

system and wherein the processing circuitry of the control system is configured to 

identify a degree of movement of the retro-reflective marker during operation of the 

ride system to evaluate a degree of movement of the amusement park feature during 

operation of the ride system, and wherein the processing circuitry of the control 

system is configured to compare the evaluated degree of movement of the amusement 

park feature to a threshold degree of movement to make the determination of whether 

the amusement park feature is in need of maintenance.  

 

13.   The system of claim 1, wherein the emitter, the detector, and at least a portion 

of the processing circuitry of the control system are integrated with or form a part of 

surveying equipment, the surveying equipment comprising a total station, a robotic 

total station, an electronic distance meter, a theodolite, or any combination thereof.  

 

14.   The system of claim 13, comprising a plurality of retro-reflective markers 

positioned on a plurality of support features of an amusement park ride, wherein the 

surveying equipment comprises the electronic distance meter, and wherein processing 

circuitry of the control system is configured to determine a distance from the 

surveying equipment having the emitter and the detector to each support feature of the 

plurality of support features based on simultaneous detection of electromagnetic 

radiation retro-reflected from the plurality of retro-reflective markers.  

 

15.   The system of claim 14, wherein the processing circuitry of the control system 

is configured to evaluate movement of each support feature of the plurality of support 

features relative to at least one other support feature of the plurality of support 
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features to determine whether the support feature has moved relative to the at least 

one other support feature of the plurality of support features.  

 

16.   A method of surveying amusement park features, comprising:  

 

directing electromagnetic radiation toward an amusement park feature 

positioned within an amusement park attraction area using an emitter, the amusement 

park feature having a retro-reflective marker; 

 

detecting electromagnetic radiation retro-reflected from the retro-reflective 

marker disposed on the amusement park feature while filtering out electromagnetic 

radiation that is not retro-reflected using a detector; 

 

monitoring the retro-reflected electromagnetic radiation from the retro-

reflective marker against a reference signature of retro-reflected electromagnetic 

radiation from the retro-reflective marker stored in memory using processing circuitry 

of a control system in communication with the detector; and  

 

identifying differences between the electromagnetic radiation retro-reflected 

by the retro-reflective marker and the reference signature of retro-reflected 

electromagnetic radiation to evaluate a condition of the amusement park feature and 

to determine whether the amusement park feature is in need of maintenance.  

 

17.   The method of claim 16, wherein directing electromagnetic radiation toward 

the amusement park feature comprises directing the electromagnetic radiation toward 

a building having the retro-reflective marker positioned on an exterior of the building, 

and the retro-reflective marker is positioned underneath a surface treatment of the 

exterior, and wherein the method comprises evaluating, using the control system, a 

degree of degradation of the surface treatment based on an amount of retro-reflected 

electromagnetic radiation from the retro-reflective marker detected by the detector.  

 

18.   The method of claim 16, wherein directing electromagnetic radiation toward 

the amusement park feature comprises directing the electromagnetic radiation toward 
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a support feature of an amusement park ride having the retro-reflective marker, and 

wherein the method comprises:  

 

  monitoring retro-reflection of the electromagnetic radiation by the retro-

reflective marker to evaluate movement of the retro-reflective marker using the 

control system based on position information associated with the retro-reflective 

marker; and  

 

  correlating movement of the retro-reflective marker to movement of the 

support feature using the control system.  

 

19.   The method of claim 18, comprising:  

 

  comparing a degree of the movement of the support feature to a threshold 

degree of movement using the control system; 

 

  identifying whether the support feature is in need of maintenance based on the 

comparison between the degree of the movement of the support feature and the 

threshold degree of movement using the control system; and  

 

  generating a user-perceivable indication that the support feature is in need of 

maintenance if the degree of movement of the support feature is greater than the 

threshold degree of movement using the control system and an information system in 

communication with the control system.  

 

20.   A survey system configured to survey amusement park features, comprising: a 

retro-reflective marker;  

 

  an emitter configured to emit electromagnetic radiation toward the retro-

reflective marker;  

 

  a detector correlated to electromagnetic radiation retro-reflected by the retro-

reflective marker and configured to detect retro-reflection of the electromagnetic 
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radiation from the retro-reflective marker while filtering electromagnetic radiation 

that is not retro-reflected; and  

 

  a control system communicatively coupled to the emitter and the detector and 

comprising processing circuitry configured to:  

 

   monitor the retro-reflected electromagnetic radiation from the retro-

reflective marker against a reference signature of retro-reflected electromagnetic 

radiation from the retro-reflective marker stored in memory; and  

 

   identify differences between the electromagnetic radiation retro-

reflected by the retro-reflective marker and the reference signature of retro-reflected 

electromagnetic radiation, including differences in position or orientation, to evaluate 

a condition of an amusement park feature and to determine whether the amusement 

park feature is in need of maintenance; and  

 

   wherein the emitter, the detector, and at least a portion of the 

processing circuitry of the control system are integrated with or form a part of 

surveying equipment, the surveying equipment comprising a total station, a robotic 

total station, an electronic distance meter, a theodolite, or any combination thereof. 

 

 




