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Asymmetric DQN for Partially Observable Reinforcement Learning

Setting:
• Single-agent partially observable reinforcement learning.
• Offline training in simulation =⇒ exploit state for training.

History-State Values Uπ(h, s, a):

Uπ(h, s, a) = R(s, a) + γ Es′,o|s,a
[
Uπ(hao, s′, π(hao))

]
Methodology: Train Û(h, s, a), Q̂(h, a) jointly.

Asymmetric DQN:

LÛ =

(
r + γÛ(hao, s′, argmax

a′
Q̂(hao, a′))− Û(h, s, a)

)2

LQ̂ =

(
r + γÛ(hao, s′, argmax

a′
Q̂(hao, a′))− Q̂(h, a)

)2


