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Motivation: Explainability and
Human-Robot Collaboration
●
●
●
●
●
●

Have a model that can be described by and for the person
Explainability as speech explanation, but can also use other modalities such as
non-verbal behavior and text.
In this paper, the system does not just explain but justifies the decision-making
process to the other agent.
Let the human understand the reason behind an action - in this paper is more
feedback than explainability
In the context of collaboration the explanation helps in regulating the human
behavior depending on the robot behavior.
Explainability can helps to validate the tool fix the purpose (ex. Manufacturing,
Investments).

Collaborative Task

In the game you have to check that the colors
are not repeated in the same row - the grid is
partially pre-populated.

What are the technical approaches the authors took
to implement the robot’s explanations?
approach 1

approach 2

POMDP

HMM (RARE)

Partial observation of the states with the
existing model.

-

Example: Card game of Sueca, weather

There is a need to define what “explainability” is and the different ways it can be implemented.

Reward Augmentation and Repair through
Explanation (RARE)
1.

Estimating a collaborator’s comprehension of a domain’s reward
function

2.

Determining a policy for trading-off between collaborative task
execution and intervention

3.

Formulating corrective explanations for reward function repair.

Estimation of Reward Comprehension (RARE-HMM)

Collaborative Task Execution and Reward Repair
The agent tries to build a model of the human in order to give a justification of an action.
The agent assumes that all the decisions are rationale, and whenever the human take an action is
because of malformed reward function.
How the robot infer the human policy?

Explanation Generation
The framework allows an agent to estimate a collaborator’s reward function during joint task execution.

Hypothesis
●

●
●

H1: Participants will find the robot more helpful and useful when it explains
why a failure may occur (i.e., participants in the “justification” condition will
find the robot t be more helpful than in “no interruption” condition and control
condition.
H2: Participants will find the robot to be more intelligent when it gives
justifications for its actions as compared to the other conditions.
H3: Participants will find the robot more sociable when it provides
justifications for its failure mitigation than when it doesn’t.

Conditions
Between-Subject study with three Conditions:
●

Control: the agent says that the human’s action is wrong

●

Justification: the agent says that human’s action is wrong and why is wrong

●

No Interruption: the agent does not provide any feedback
For the 3rd group they
actually consider people
that did not make
mistakes in the game, so
the explanation was not
need.

Evaluation
They used some of the items of
the Godspeed (ex. Perceived
intelligence), Fluency in HRI
collaboration (Hoffman et al.,
2013) none of the questionnaire
they used is validated.

Results
●

H1: Participants will find the robot more helpful
and useful when it explains why a failure may
occur (i.e., participants in the “justification”
condition will find the robot t be more helpful than
in “no interruption” condition and control
condition.

●

H2: Participants will find the robot to be more
intelligent when it gives justifications for its
actions as compared to the other conditions.

●

H3: Participants will find the robot more sociable
when it provides justifications for its failure
mitigation than when it doesn’t.

Activity - Starting from the collaborative task
that has been developed think about other
possible way for implementing the robot
explainability
The possible explanation that you can give with a RL system are strongly related to the transition
probabilities of going from one state to another.
Justification can be a reinforce of the instructions but human can not guess what is the next action to
take.
Possible solution:
● Generate non-verbal communication for informing about other actions possibilities or to provide
feedback in a less invasive way
● Use the robot as a simulator of the possible human’s actions
● Transmit some of the logs (the simulation of possible plans) to the human (Pereira and Veloso
work)
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Reading group of the future
●

What is the RG?
○
○
○
○
○

Understand cutting-edge of research in HRI and interest topics
Invite discussions as a group, moderated by Patrícia and Silvia
Doodle for moderate future session
New papers
Short Online Questionnaire

●

Invited moderator - 1 per month, every other week?

●

What topics would you like to discuss? (email link)
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