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Algorithm 1 Flow Q-Learning (FQL)

function pa(s, z)

L

= BC flow policy
fort=0.1,....M — 1do

L z4 z+uve(t/M, s, 2)/M t- Euler method
return =

while not converged do

Sample batch {(s,a,r.s)} ~ D

= Train critic €,

z e~ N(U, 1)

a’ 4 pu(s’, z)

Update ©» to minimize E[(Q). (s.a) — r — v03(s", a'))*]
t= Train vector field ve in BC flow policy ms

=~ N0, 1)

ri—a
E~Unif([l'l l]n]
' e (1= t)a" + ta?
Update ¢ to minimize E[||vo(t, s, %) = (x = 2")(|3]
= Train one-step policy m_
~ N0, L)
a” (s z)
Update . to minimize E[ €, (s, 0"} +ala® - ug(s. =) 2]

return One-step policy ..

Figure: FQL
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‘Algorithm 1: Guided Flow Policy (GEP)

Tunction Integrate j_ (s, :)
// Explicic discrete EBuler intagration with M steps

fort =il A - 1do
L zo 24 dreie/dd s z)
| retumn =
whili nor comverged do

Sample {(s,a,r,5')] ~
/4 Stap 1 -- Train ’:ilic Qe
2 m‘m I, o = pugla” =)
Update & o misimize E[(Gla(s, @) = F = 4G5(. a1

{4 Stap 2 -- Traln tha distillaed cne-sStap actar mp

2 ML) 0% = pgfs.z)

2% = s, 2) // Using tha Integrate—jp. function, Lina_ 1
Compute & = #f Step gradiant o
Update # 40 misimiz B[~ AG) (+,a%) + afa™ - a%={]

/4 Stap 3 -- Traln tha value-aware BO polley o
Compute g, (s, a) = ==
g = (1 = t)e +ta, um-mm:‘].muu:[a 1)
Update s to minimize E [y, a)e. (2, 5.a:) = (o - e)]3]

Output: =, 7. G,

/f Step gradient o™

Figure: GFP
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Task Category Offtine RL algorithms
1oL ReBRAC FOL GFP actor g | GFP VaBC 7,

OGBench antmaze-larpe-navigate-singletask (3 tasks) 3£ 05904 BRIl Eaa 03800 00 £ 18
OGBench antmare- (5 tasks) dtaz 89.2ies HSldar B804 as 670 &az
OGBench antmacze- 15 rasks) 120417 82776 BT.DZes 01900 803+ 10

antmaze-giant-navigate-singletask (5 tasks) 4= 332457 163 Emz o8 ETRY 08+az
OGBench humanowdmaze-medium-navigate-singletask (S tasks) 3t 50.2 %2 S8+ T20£ 28 39xar
OGBench humanoidmare-medium-stitch-singletask (5 tasks) 273%29 6llzsa 6327 66,2207 ELEE N
OGBench larpe-navigate -singletask (5 tanks) 2%, 129+43 6527 17.8 %04 A+
OGBench igate-singletask (5 tasks) LE+1 ji 2 ERY 60 £ 4 BT 10 1W0d+ar
OGBench antsoccer-arcna-stitch-singletask (S tasks) 2810 22008 B6tas 305 £ 22 ldtas

cube-single-play-singletask (5 tasks) (e 92 96 %1 08.8 & 04 T x4
OGBenach cube-single-noisy-singletask (§ tasks | 532441 OBd+os 100.0+00 || 100.0 %00 0999+ a1
OGBench cube-double-play -singletask (5 tasks) T 126E18 29tz AT.2% 00 GAdEaa
OGBench cube-double-noisy-singletask (3 tasks) 4508 19621 Wltna 63,103 Ddtan
©GBench cube-triple-play-singletask (5 tasks) Dlze1 20413 3D+ 15.0% 20 ThE1u
OGBench i 5 tasks) d8x13 B52%a2s A% 1e 24.5 % 28 Btz
OGBench puzzle-3 « 3-play-singletask (S tasks) L E 3] AE 30 2 2.1 22 192£ 20
OGBench puzale = 4-play-singletask (5 tasks) T 1Tl 1742 26.1 21 0511
OGBench puzale-4 x 4-noisy-singletask (5 tasks) 0l xan Lltas 15600 188+ 07 193+ 10
OGBench -singletask (5 tasks) 28 %1 Alhitas L E] 535420 G764 07

scene-nodsy -singletask (8 tasks) 160£12 399%2s 50314 8T.5% 00 58510
OGBench visual manipulation (5 tasks) 42+ 60 %2 65 %2 62800 -
DMRL antmaze (6 tasks) 7 6.8 LY ES] Bi.1ar T2+ a0
DMRL Adroit (12 tasks) 48 59 52 52814 46£18
Minari Adroit (12 tasks) - - 0.6 +04 A8.3 & 24 46,117
Minari (3 tasks) - - T06 £ 109 01T+ an 015+ 12
Minari (3 tasks) - - e RS 100.1 & 20 108.1 £ 00
Minari walker2d (3 tasks) - - 1207200 || 124.5 08 122.24 10
Average OGBench (105 tasks) 204 438 467 53.2 332
Average DARL (18 tasks) 540 648 621 63.0 56.5
Average Minari (21 tasks) - - 659 T4l T1LG
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