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Introduction

Introduction * Deep sea welding is dangerous
* Workers exposed to dangerous pressure changes [1]

Research question

* Make use of teleoperated robot
» Safer option

Methods * Motion from user is mapped to welding robot

Results

* Problem teleoperated robot
* Time delay

Conclusion

Discussion
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Research guestion

Introduction

Research

question How does time delay affect performance of a
teleoperated robot arm in a 2D environment simulating
Methods deep sea welding tasks?

Results

Conclusion

Discussion
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Methods

Introduction ° Unilateral System [2]
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Results Remote Environment
T
| * Participants should follow a reference trajectory
Conclusion * Reference trajectory resembles welding motion

Discussion

* Sea wave perturbations
* No haptic feedback included
* Participants are visually perturbated
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Methods

10 participants

Introduction

Research question

Time delay induced by queue size
* FIFO
* Queue size: 1, 15, 30, 45, 60

Results Trials are repeated 5 times

Conclusion

Use performance metric
* Mean absolute error
* Task completion time

Discussion
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Results

Introduction * Mean absolute error
Impact of time delay on operator performance
"g 0.08 4 .
Research question = !
E 007 T -
@ : .
E 0o6 T ‘ ‘
é 0.05 : T ‘
Methods P _ | .
I :
E 0.03 - -
H
0

10 0 30 4 50 &0
Queue size

* Task completion time

Conclusion Impact of time delay on task completion time
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Impact of time delay on operator performance and task completion time
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Conclusion

Introduction How does time delay affect performance of a teleoperated robot
arm in a 2D environment simulating deep sea welding tasks?

Impact of time delay on operator performance and task completion time
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* Combination of completion time and mean absolute error
iIncreases with time delay

Discussion

%
TUDelft




Introduction

Research question

Methods

Results

Conclusion
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Discussion

* Include more participants
* |dentify outliers

* Explore effects of training
* Look at learning curves
* Look at transfer

* EXxplore effects of reference trajectory shape
* Shape may be learned by participants
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