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Crane Simulation Library
ITI VR strives to create a one-to-one experience, something that only virtual reality can provide, and we can do so 
with the help of Original Equipment Manufacturers that ensure everything from our operator cab and joysticks to 
physical capabilities and constraints are 100% accurate.









Graham Brent

• CEO, NCCCO Foundation
• Founding CEO, NCCCO



ConExpo 2017



Study1: WCT

ITI

Study 1 & 2:   
ITI TX

VR Crane Simulations



Wallace Judd, Ph.D. 

• Princeton BA
• Harvard MS
• Stanford Ph.D.
• Xerox PARC Engineer
• Apple Engineer
• ANSI Assessor
• World-leading expert in performance 

testing.



Introducing our candidates



Introducing our candidates



Introducing our candidates



Cranes Used:

Tadano



Cranes Used:

Link-Belt



Cranes Used:

Broderson



Virtual Crane 
Controls:

Tadano



Actual Controls



Virtual Crane Controls



Virtual Crane View



Test Course

• Initial Walkaround
• Ball in Barrel
• Ball in Stop Circle
• Hand Signals
• Maze Forward
• Maze Backward
• Shutdown 

Procedure



Crane1, VR1, Crane2, VR2, All Candidates

Crane Test: Retest Score Correlation:  0.88
Retest Pass/Fail Agreement:  0.83

VR Test: Retest Score Correlation:  0.69
Retest Pass/Fail Agreement:  0.72

Previous Study – 2018: 
Featuring 43 Participant Sets of Data



Different 
• Cranes
• Locations
• VR Practice
• VR and Actual Cranes

Previous Study Issues:



Raw data
• 53 Candidates

Classification Accuracy =
(10 + 20) / (40) = 30 / 40 = 75%

Measure Classification Accuracy 



All Candidates –
• Initial Classification Accuracy: 35% 
• Limit to 10 ITITX Candidates
• Use AI To Factor the Domains
• Classification Accuracy: 95%

Final Results - Previous Study



All Candidates -
• Initial Classification Accuracy: 35% 
• Limit to 10 ITITX Candidates
• Use AI To Factor the Domains
• Classification Accuracy: 95%

New Study Design:



Raw
• 53 Candidates

Classification Accuracy = P0 = 
(19 + 22) / (All) = 0.77

Decision Consistency  =  
19 / (19 + 8) = 19 / 27 = 70%

Second Study - 2019



After Initial Adjustment
• 53 Candidates

Classification Accuracy = P0 = 
(19 + 25) / (All) = 0.83

Decision Consistency  =  
19 / (19 + 5) = 19 / 24 = 79%

Second Study - 2019



AI Refactoring
• 53 Candidates

Classification Accuracy = P0 = 
(17 + 28) / (All) = 0.85

Decision Consistency  =  
17 / (17 + 2) = 17 / 19 = 85%

Second Study - 2019



AI Refactoring
• 52 Candidates

Classification Accuracy = P0 = 
(17 + 28) / (All) = 0.87

Decision Consistency  =  
17 / (17 + 1) = 17 / 18 = 94%

Second Study - 2019



Observations:

• We now have decision consistency of 94% for the study.

• Decision consistency = 1 - Type 1 Error

• In the 2018 Study, the Test – Retest Score Reliability was 
0.88

• 2018 Study:  Retest Pass/Fail Agreement:  0.83



AI Refactoring
• 52 Candidates

Classification Accuracy = P0 = 
(17 + 28) / (All) = 0.87

Decision Consistency  =  
17 / (17 + 1) = 17 / 18 = 94%

2018: Pass/Fail Agree = 83%

Second Study - 2019



Recommendations:

• Require at least 45 minutes VR practice prior to the VR 
test.

• Require & verify adequate crane experience.

• If a candidate fails the VR, offer a discounted Crane test

• Keep data on failed VR tests and follow-up Crane tests.

• The Crane test is an ADA accommodation for the VR test.



Recommendations:



Questions?


