Algorithm 1 BCQ

Input: Batch B, horizon T, target network update rate
T, mini-batch size N, max perturbation ¢, number of
sampled actions n, minimum weighting \.
Initialize Q-networks Qg, , Qg,, perturbation network &g,
and VAE G, = {E.,, D.,, }, with random parameters 61,
02, ¢, w, and target networks Qg , Qp;, §¢r With 0]
91,95 < 92, ¢/ — ¢
fort =1to 7T do
Sample mini-batch of N transitions (s, a, r, s') from B
u,0=FE, (s,a), a=D,,(s,z2), z~N(uo)
W argminw Z(a - d)2 + DKL(N(M’ U)||N(O’ 1))
Sample n actions: {a; ~ G, (s")}1
Perturb each action: {a; = a; + &4(s’, a;, )},
Set value target y (Eqn. 13)
0 < argming >(y — Qols,a))?
¢ < argmax y_ Qg, (5,0 +Ep(s,a,P)),a ~ Gy(s)
Update target networks: 0} < 76 + (1 — 7)0.
¢ 1o+ (1—7)¢f

end for
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