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What is the right 
inductive bias for HRI?



uH𝜋𝐻: x

Humans as black-box policies



uHx

Humans as intent-driven agents

𝜋𝐻:



Humans have intent. 



inductive bias

Humans have intent. 

intent.



Humans have intent. 

inductive bias



intent via utility

𝑈𝐻(𝑥, 𝑢𝐻; 𝜃𝐻)

𝜃𝐻



intent via utility

𝜃𝐻

max
P

H(P)

s . t . 𝔼[QθH
] = Q*θH

− ϵ



Humans as noisy-rational agents

𝑃(𝑢𝐻 𝑥, 𝜃𝐻) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)
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Humans as noisy-rational agents

𝑃(𝑢𝐻 𝑥, 𝜃𝐻) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)
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don’t learn all this 
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Humans as noisy-rational agents with unknown utilities



Humans as noisy-rational agents with unknown utilities
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𝑃(𝑢𝐻 𝑥, 𝜃𝐻) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)

learn this



Humans as noisy-rational agents with unknown utilities

𝑃(𝑢𝐻 𝑥, 𝜃𝐻) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)

𝜃𝐻

𝑏′�(𝜃𝐻) ∝ 𝑏(𝜃𝐻)𝑃(𝑢𝐻 |𝑥, 𝜃𝐻)



Quadcopter

Human

Human’s goal

Human

Quadcopter
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Quadcopter’s goal



P(uH |x, θH) ∝ eβQ(x,uH;θH)

Noisy-rationality as a unifying way to interpret behavior

action (demonstration) 



P(uH |x, θH) ∝ eβQ(x,uH;θH)

Noisy-rationality as a unifying way to interpret behavior

action (demonstration) uH > u∀u



P(uH |x, θH) =
eβQ(x,uH;θH)

∫ eβQ(x,u;θH)du

Noisy-rationality as a unifying way to interpret behavior

action (demonstration) uH > u∀u



P(uH |x, θH) =
eβQ(x,uH;θH)

∫ eβQ(x,u;θH)du

Noisy-rationality as a unifying way to interpret behavior
action (demonstration) uH > u∀u

comparison uA > uB P(uA |x, uA, uB, θH) =
eβQ(x,uA;θH)

eβQ(x,uA;θH) + eβQ(x,uB;θH)

correction uH + uR > uR P(uH |x, uR, θH) =
eβQ(x,uH+uR;θH)

eβQ(x,uR;θH) + eβQ(x,uR+uH;θH)

stop u0 > uR P(u0 |x, uR, θH) =
eβQ(x,u0;θH)

eβQ(x,u0;θH) + eβQ(x,uR;θH)

proxy reward P(θ̃ |θH, x) =
eβQ(x,u*̃θ ;θH)

∫ eβQ(x,u*̄θ ;θH)dθ̄θ̃ > θ ∀θ

current  state xH > xT ∀xT P(xH |θ) = ∫ P(u0..T |x0, θ)dx0du0..T s . t . xT = xH









𝜃𝐻

𝑃(𝑢𝐻 𝑥, 𝜃𝐻) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)

missing the future robot actions 



𝑈𝑅(𝑥, 𝑢𝑅, 𝑢𝐻; 𝜃𝑅)

𝑈𝐻(𝑥, 𝑢𝐻, 𝑢𝑅; 𝜃𝐻)

𝜃𝐻

Noisy-rationality generalizes to dynamic games



+ 𝑉𝐻(𝑔(𝑥𝑇))

+ 𝑉𝑅(𝑔(𝑥𝑇))

𝜃𝐻

𝒖∗
𝐻(𝒖𝑅) = argmax

𝒖
𝑈𝐻 (𝑥0, 𝒖, 𝒖𝑅; 𝜃𝐻)

𝒖∗
𝑅 = argmax

𝒖
𝑈𝑅 (𝑥0, 𝒖𝑅, 𝒖∗

𝐻(𝒖𝑅); 𝜃𝑅)

Tactical level: use strategic value

VR(x, T + 1) = 0 VH(x, T + 1) = 0

∀x

QH(x, uH, uR) = UH(x, uH, uR)] + V(x′�, t + 1)

∀uH

QR(x, uR) = 𝔼uH|uR
UR(x, uR, uH) + VR(x, t + 1)

u*R = arg max QR(x, uR)

∀uR

VR(x, t) = QR(x, u*R )

t = T . . .0

P(uH |x, uR) ∝ eQH(x,uH,uR)

VH(x, t) = 𝔼uH|u*RQH(x, uH, u*R )

Strategic level: dynamic programming



Lead vehicle decelerates Lead vehicle accelerates
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noisy-rational policies



Humans have intent. 

inductive bias









Optimal
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Q function
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𝜇 
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𝑢 
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𝑃(𝑢𝐻 |𝑥; 𝜃) ∝ 𝑒𝑄(𝑥,𝑢𝐻;𝜃)

Reward parameters

Dynamics model



When are robots not rational?
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Reward parameters

Dynamics model
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Assisted
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𝑃(𝑢𝐻 |𝑥; 𝜃) ∝ 𝑒𝑄(𝑥,𝑢𝐻;𝜃)

?

people don’t necessarily 
know the true dynamics
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b′�(θ, η) ∝ b(θ, η)P(uH |x; θ, η)
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b′�(η) ∝ b(η)P(uH |x; θ, η)
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𝑥 
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𝐻

max
𝜂,𝑤

𝑃(𝑢𝐻 𝑥; 𝑤) − 𝜆𝛿(𝑤, 𝜂; 𝜃)2

𝑃(𝑢𝐻 |𝑥; 𝜃, 𝜂) ∝ 𝑒𝑄(𝑥,𝑢𝐻;𝜃,𝜂)

𝑤𝜂 𝜂 
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max
𝜂,𝑤

𝑃(𝑢𝐻 𝑥; 𝑤) − 𝜆𝛿(𝑤, 𝜂; 𝜃)2

𝑃(𝑢𝐻 |𝑥; 𝜃, 𝜂) ∝ 𝑒𝑄(𝑥,𝑢𝐻;𝜃,𝜂)

give u high Q-value
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have low Bellman 
residual on sample states
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Optimal
Planner

𝜃 

𝑥 

𝑢 
𝐻

max
𝜂,𝑤

𝑃(𝑢𝐻 𝑥; 𝑤) − 𝜆𝛿(𝑤, 𝜂; 𝜃)2

𝑃(𝑢𝐻 |𝑥; 𝜃, 𝜂) ∝ 𝑒𝑄(𝑥,𝑢𝐻;𝜃,𝜂)

have low Bellman 
residual on sample states

∑
𝑥

∑
𝑢

𝑄(𝑥𝑖, 𝑢; 𝑤) − (𝑅(𝑥𝑖, 𝑢; 𝜃) + 𝛾max
𝑢′�

𝑄(𝑓(𝑥𝑖, 𝑢; 𝜂), 𝑢′�; 𝑤))

Q function
𝑤

?𝜂 𝜂 𝜂 

?
Q function

𝑤
?? w



uH



uHf(x, uH; μ)



𝑓(𝑥, 𝑢𝐻; �̂�)uH



f −1(x, f(x, uH; ̂η; μ)
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noisy rationality under
internal dynamics



When are robots not rational?



when they don’t 
know the dynamics

when they’re 
still learning

when they can’t 
plan far enough ahead

when they’re
risk-averse

When are robots not rational?



when they don’t 
know the dynamics

when they’re 
still learning

when they can’t 
plan far enough ahead

when they’re
risk-averse

When are humans not rational?

when they 
are optimistic 

…
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hu
man

s
all policies

broader rationality

Can we detect that we have 
the wrong hypothesis space?





The rationality coefficient

𝑃(𝑢𝐻 𝑥, 𝜃𝐻) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)

𝜃𝐻

hacky hyperparameter



The rationality coefficient

𝑃(𝑢𝐻 𝑥, 𝜃𝐻) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)

𝜃𝐻

make it part of the inference!



The rationality coefficient

𝜃𝐻

𝑃(𝑢𝐻 𝑥, 𝜃𝐻, 𝛽) ∝ 𝑒𝛽𝑄(𝑥,𝑢𝐻;𝜃𝐻)

𝑏′�(𝜃𝐻, 𝛽) ∝ 𝑏(𝜃𝐻, 𝛽)𝑃(𝑢𝐻 |𝑥, 𝜃𝐻, 𝛽)



If the human appears  
too suboptimal to the model,  
be skeptical of the model.



Human rationality = model confidence

𝑏′�(𝜃𝐻, 𝛽) ∝ 𝑏(𝜃𝐻, 𝛽)𝑃(𝑢𝐻 |𝑥, 𝜃𝐻, 𝛽)
∝ eβQ(x,uH;θH)
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high confidence low confidence �
<latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit><latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit><latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit><latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit>

�
<latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit><latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit><latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit><latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit>



high confidence low confidence �
<latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit><latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit><latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit><latexit sha1_base64="tpyxbky9thjDvPuuSW25NZsg16I=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVRIRdFl047KCfUATymRy0w6dTMI8hFr6JW5cKOLWT3Hn3zhps9DWAwOHc+7h3jlRzpnSnvftrK1vbG5tV3aqu3v7BzX38KijMiMptGnGM9mLiALOBLQ10xx6uQSSRhy60fi28LuPIBXLxIOe5BCmZChYwijRVhq4tcCIGGQRDyLQZODWvYY3B14lfknqqERr4H4FcUZNCkJTTpTq+16uwymRmlEOs2pgFOSEjskQ+pYKkoIKp/PDZ/jMKjFOMmmf0Hiu/k5MSarUJI3sZEr0SC17hfif1zc6uQ6nTORGg6CLRYnhWGe4aAHHTALVfGIJoZLZWzEdEUmotl1VbQn+8pdXSeei4XsN//6y3rwp66igE3SKzpGPrlAT3aEWaiOKDHpGr+jNeXJenHfnYzG65pSZY/QHzucPGFmTWw==</latexit>

�
<latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit><latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit><latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit><latexit sha1_base64="5wXe5sUmUyIbx0ML8pkNjnLU428=">AAAB9XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9DGMplO2qGTTJi5UUrof7hxoYhb/8Wdf+OkzUJbDwwczrmHe+cEiRQGXffbWVldW9/YLG2Vt3d29/YrB4cto1LNeJMpqXQnoIZLEfMmCpS8k2hOo0DydjC+yf32I9dGqPgeJwn3IzqMRSgYRSs99JQ182wv4Ej7lapbc2cgy8QrSBUKNPqVr95AsTTiMTJJjel6boJ+RjUKJvm03EsNTygb0yHvWhrTiBs/m109JadWGZBQaftiJDP1dyKjkTGTKLCTEcWRWfRy8T+vm2J45WciTlLkMZsvClNJUJG8AjIQmjOUE0so08LeStiIasrQFlW2JXiLX14mrfOa59a8u4tq/bqoowTHcAJn4MEl1OEWGtAEBhqe4RXenCfnxXl3PuajK06ROYI/cD5/AOGFkr4=</latexit>

Bayesian 
confidence

bt(�)
<latexit sha1_base64="zlmlCW3gUD5grunbP0hHBj3jmOA="></latexit><latexit sha1_base64="zlmlCW3gUD5grunbP0hHBj3jmOA="></latexit><latexit sha1_base64="zlmlCW3gUD5grunbP0hHBj3jmOA="></latexit><latexit sha1_base64="zlmlCW3gUD5grunbP0hHBj3jmOA="></latexit>



Multiple humans





Detecting misspecification in demonstrations



Detecting misspecification in demonstrations



Detecting misspecification in demonstrations



Detecting misspecification in physical corrections



Detecting misspecification in physical corrections



What is the right 
inductive bias for HRI?



Humans have intent. 



softmax

Bayes



Thanks!


