HER: Hindsight Experience Replay
AAC: Advantage Actor Critic
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universal policy:

T: SxGg—- A
Ty — Tg(St,a,t)

A motivating example: bit-flipping
S

U qg (L
A={0,1,...n—1} 0101010 —»
a; : flip bit ¢
. challenge: exponentially difficult to stumble upon reward
r=1it s=g

initial state and goal are randomly selected for each episode



Original transitions
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Example hindsight replay transition
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https://www.youtube.com/watch?v=Dz HuzgMxzo




Algorithm 1 Hindsight Experience Replay (HER)

Given:
e an off-policy RL algorithm A, >e.g. DQN, DDPG, NAF, SDQN
e astrategy S for sampling goals for replay, >e.g. S(so,-..,87) =m(sr)
e areward functionr : S x A x G — R. >e.g. r(s,a,9) = —[fy(s) = 0]
Initialize A > e.g. initialize neural networks
Initialize replay buffer R

for episode=1, M do
Sample a goal g and an initial state s.
fort =0, 7T—1do
Sample an action a; using the behavioral policy from A:
a; + mp(st||g) > || denotes concatenation
Execute the action a; and observe a new state Sy
end for
fort =0,7—1do
T == 1(8¢, 04, g)

Store the transition (s¢||g, a, ¢, S¢+1]|g9) in R > standard experience replay
Sample a set of additional goals for replay G := S(current episode)
for ¢’ € G do
' =1(sy, at,9)
Store the transition (st||¢’, at, 7', st+1||g’) in R > HER
end for
end for
fort =1, Ndo

Sample a minibatch B from the replay buffer R
Perform one step of optimization using A and minibatch B
end for
end for

collect an epsiode

store in replay buffer:
- original experiences
- hindsight experiences

off-policy training
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Can be used with any actor-critic algorithm;
paper uses DDPG



