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1. Motivation
● As robots are deployed in 

human environments, 
situations will arise that they 
are unequipped to handle. In 
such situations, they can ask 
for human help.

● Yet, if a robot asks for help too 
frequently, or at the wrong 
times, humans can get 
annoyed and not help it.

● We present a model of human help, trained on data from a user study,  that 
disaggregates the individual and contextual factors that influence whether a 
human helps a robot.

● We then integrate the model into a BAMDP planning framework, and evaluate 
the model and planning framework with another user study. 

4. Planning With The Human Help Model
● Our model (Hybrid)  significantly outperforms baselines by a factor of 1.5x. It asks for help 1.2x fewer  times, while still receiving more help on average.

● Users associated “warmth” with Hybrid significantly more than Individual, and “discomfort” with Hybrid significantly less than Contextual.Can you 
help me?
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● Bayes-Adaptive Markov Decision 
Process (BAMDP)

● Transition function uses the human 
help model to predict whether the 
human will help.

● Learns the human’s latent 
helpfulness over repeated 
interactions.

● Prior belief distribution is learnt by 
the generalized linear mixed 
model (GLMM)

● Belief update accounts for unmodeled variability in human 
behavior.

● Partially Observable Monte-Carlo Planning (POMCP)
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