
Algorithm 1: Distributional Soft Actor-Critic (DSAC)

Input: Initial policy parameters ϕ, quantile value network parameters
θ1, θ2, target networks ϕ̄, θ̄1, θ̄2, polyak coefficient ι, number of
quantiles N , Huber loss parameter κ, temperature α, discount γ

Data: Batch of transitions (s, a, r, s′)
1 for each batch do
2 Generate quantile fractions τi, i = 0, . . . , N and τ̂j , j = 0, . . . , N ;

// Update Quantile Value Networks Z(s, a; θk), k = 1, 2
3 Get next actions for target: a′ ∼ π(· | s′; ϕ̄);
4 for i = 0 to N − 1 do
5 for j = 0 to N − 1 do
6 Compute target quantile:

yi = min
k=1,2

Zτ̂i(s
′, a′; θ̄k)

Compute TD error:

δkij = r + γ
[
yi − α log π(a′ | s′; ϕ̄)

]
− Zτ̂j (s, a; θk), k = 1, 2

7 end

8 end
9 Compute quantile regression loss:

JZ(θk) =
1

N

N−1∑
i=0

N−1∑
j=0

(τi+1 − τi)ϱ
κ
τ̂j (δ

k
ij), k = 1, 2

10 Update quantile network parameters:
θk ← θk − λQ∇JZ(θk), k = 1, 2;

11 Update target quantile networks: θ̄k ← ιθk + (1− ι)θ̄k, k = 1, 2;
// Update Policy Network π(a | s;ϕ)

12 Sample reparameterized actions: ã ∼ π(· | s;ϕ);
13 Compute expected Q-value:

Q(s, ã) =

N−1∑
i=0

(τi+1 − τi) min
k=1,2

Zτ̂i(s, ã; θk)

14 Compute policy loss: Jπ(ϕ) = α log π(ã | s;ϕ)−Q(s, ã);
15 Update policy parameters: ϕ← ϕ+ λπ∇Jπ(ϕ);
16 Update target policy: ϕ̄← ιϕ+ (1− ι)ϕ̄;

17 end


