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http://www.youtube.com/watch?v=RoUqQZSyiP8
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Motivation: Failures Happen When You Are Away
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Mistaking 
table corner 

as screw

https://zhaohanphd.com/publications/aihri22-mixed-reality-robot-behavior-replay-a-system-implementation/


What did you 
do at the 

screw table?
I grasped
a screw.

…
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Mixed-Reality Robot Behavior Replay

https://zhaohanphd.com/publications/aihri22-mixed-reality-robot-behavior-replay-a-system-implementation/
http://www.youtube.com/watch?v=pj7-LqEsb94&t=22
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Robot Behavior Replay Implementation

Behavior Representation

● Behavior Tree

● Easy to separate & reason
about behaviors
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https://zhaohanphd.com/publications/aihri22-mixed-reality-robot-behavior-replay-a-system-implementation/
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Robot Behavior Replay Implementation (cont’d)

Behavior Storage & Recording

● MongoDB (NoSQL)

● Store any types of ROS
messages

● Wrapper to record relevant topics
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Start to 
Record

Stop 
Recording

Wrapper

https://zhaohanphd.com/publications/aihri22-mixed-reality-robot-behavior-replay-a-system-implementation/
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Behavior Replay

● Query behavior

● Receive ROS topic data

● Sync. time & publish data

Robot Behavior Replay Implementation (cont’d)
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Behavior A
…

Behavior Z

A Thread for Each ROS Topic → Sync. Time → Robot

Query

ROS topic data

Sync time
Publish data
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Generalization: Navigation Replay
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https://zhaohanphd.com/publications/aihri22-mixed-reality-robot-behavior-replay-a-system-implementation/
http://www.youtube.com/watch?v=hV6jsA42YYY&t=7


Mixed-Reality Robot 
Behavior Replay:

A System Implementation

Main Takeaways
1. Robot may fail to explain past 

behavior.

2. Our tool helps visualize 
previously executed behaviors.

3. It is open-sourced at 
github.com/umhan35/robot-be
havior-replay with instructions.

4. It generalizes to any behavior 
you can do with ROS.

    Zhao Han 
     zhaohan@mines.edu
     zhaohanphd.com     @hanzhao

     mirrorlab.mines.edu

uml-hri-lab.com

Come to our poster for more!
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