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Algorithm 2 SD3 algorithm

Initialize critic network Q,, Q,, and actor networks
74, T, With random parameters 6., 0,, ¢, P,

Initialize target networks 81 « 6,, 65 « 6,, p; «
@1, P2 < P2
Initialize replay buffer g
fort=1t0 T do
Select action a with exploration noise e~N (0, a)
based on m; and 7, .
Execute action a, observe reward r, new state s’
and done d.
Store transition tuple (s, a,r,s’,d) in B/l dis
done flag.
fori=1,2do
Select a minibatch of N transitions
{(s,a,r,s',d)} fromp

Sample K noises e~N'(0, )
a' « m(s'|@;) + clip(e, —c, c)
Q(s',@") « minj_1,(Q;(s",@',6/))

softmaxg (Q(s’ ))

[exp (BQ(S' A') 0(s',a ”)}/ [exp BQ(s’ a’) }

«— Eal~p

yi =7 +y(L = d)softmay (Q(s',.))
Update the critic 6; according to Bellman loss:

1 2
NZS(QI:(S! al6;) — y;)

Update actor ¢; by policy gradient:
1
Nz [V¢i(7T(S|(pi))VaQi(S, alei)|a=n(s|<pi)]
N

Update target networks: 8; « 76,(1 — 1)6;,
;i <19+ (1 -1)g;
end for
end for
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y; =71 +ymin (T;l",z(s'), Qi(s’,n(s'|¢_)|9{)), 6)
Tspa(s") = softmaxg(Q-i(s', @', 67))

T (s) S &S 555 oW Yoo gdsles 3
5 S e S5 s s 405 (S (s 167)167)
[30Ts55 o 5 Il s A

Nite 6]y Goda e o 358 slgty SD3 i, 55
[30] 555 655 oo ¥y = 17+ ¥Tspa(s') Jsep bawss Q;
:(,_.,J\J
Tsps(s') = softmaxp (Qi(s’, a’)),

Qi(sln a/) —
min(Q;(s',a’,0-), Q-i(s",a’,602;))
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23 Under estimation
24 Boltzmann Softmax
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¢ 0 otherwise

a0
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