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Pre-training Self-Adapting Improvement Loop (SAIL)
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Algorithm 1 Hii WV ek #EEEF (SAIL)

Input: Initial in-domain video model €y , Inverse dynamics model f , Frozen internet-
pretrained video model €general , Number of iterations K , Number of rollouts per iteration
N , Environment env , Task prompt g , In-domain initial training data Djy;

Output: Self-improved in-domain model ég
€g — €9
D < Djyj or ¢ > Initialize finetuning data with Dj,; or an empty set
for i=1,..., K do
Dsclf — ¢
€iny IPA(ég, 6generalvg)
for j=1,..,N do
env.reset(g)
Dself < Dgeir U Visual_Planning_Rollout(env, €y , f ) > Optional data
filtering
9: end for
10: D < D U Dyt
11: Finetune in-domain model éy with accumulated data D > f can be optionally
finetuned
12: end for
13: return €y
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“Push the Orange Cup” ”Open the Yellow Drawer” ”Close the Drawer”

Iteration 0

Iteration 2

Figure 3: M RIPLACHY EPEST R . FATRER TAEA RUE 55 MIBLE L SE T RIBARED], 7
AHEIR 0 (EE) AR 2 (RE), WG xR A EZ R . BARIEA 0 plositkl
SRR, REESTEHAEEMEST, B SAIL UG, FATAYI LT PAG A IE
BREIASETT ) (PERERR R3S )«

TEAE 55 2 BURI R HE Ty T HEA 7™ A A 5 B HUARE . A MetaWorld S8, FRATESEM 7 A
AL 55 il 25 MR (FER —A 1 RS IOR) T R046 Uk AU A% 2l )
SR GR . B, FRATE L IPA 5B 25 SCAR B DT 2 3 e A 45Tek ) 4L
PRI 6 AMESS I R TR, Jorb 5 NEFHES (13— 1 PRAESSR).
FeMIF SAIL J#id B FACER 25k B SRR FERUOE T, JATEELR
SR AR F AR 30 A% 7308 A REA 745008 A S

BRI AEEL S B rbore SATL FRE AL AN TFH LR T ikm s e,
BT HO S A N B G R, SIS R, fE— g, FRATME Franka Emika
Panda HLas A FH AT 1 PSSO R I E T 55 . 5RAME5H0E H MRl
BN MetaWorld SEEAMEL, FATREAR TSEBAGE— A =S F B @A 48— 2
sl (1) o SR BB REAR IS ML AT BB 1A (28 52 B G IR T 1) AT
TEHAREF AT, AIZAL, FATIEAAER W e 23 6 _E i IS L AR A T L RE -
FESCEh, ARSI (. g, EE. b)) SETEmNIIGE, IF RS
@ (@, £6) Sz, XFACh b BB H AT 12 A7 RER RS
HHIA DML S5 24T 10 A JSERBEIURIZ, BT 120 MG, K5, 214k
PRGOS RERY B T B O S BB G R A A AT 5 UORIFIHFBCHIIE, ST 30 U
XEFRRGETEE, FM 1A AR [ B B SRR AR R 46 SATL. fERRHK SAIL AR,
FATFs 2 1 H BACEE AR SR AR 45 A A TR A A

FESS A EIHIE A SEE T, FRATAI A Panda AU BEREIEATIF—A> 1 I P ER ki SoA 4
INFEE IAHRE . 39 BB A B R AN [ 1 P, B A sl — Vs Bl B
MR, FEMIEEFT I Rl . AT — =M (L2060, g, W) il
S, HAH—FFEE (B6E) RMENZARE Sy TERRAT T LB 24 Fhal AR s
e, BICE 6 X, WIEILMER T 144 BN TInfe s il ool . SHEmscs—
B, BAVH—RRm RRA A EATITAL; R, PEREVT RN R UORBI (5 T LB (A RC X Y 12
WA FIE, B3V UE U 36 A BAT IR L .

TEMA B N SR, 8545 i AR PRI PEAG . A i) 5 5t T xhiatr
%ﬁﬁﬁﬂﬁ%ﬁ%ﬁ%oﬁﬁﬁ%43%ﬁ%ﬁ%ﬁ%%%w,%HE%4A%%i%¢
AL BE

ST FATET AVDC (3] SCBFRA AL, 520 U-Net 14— 240 7 —
MR S)Z, VAR SRS RE Ty - FRATUNZRA A DU AT R R 8 o, i
LEMTA 2 BN AT 95 378 A 261, HE MetaWorld i) 1, FEESLHLA AL H il
IR 16 X0 TR BN SCABIUTRER, FATAE AnimateDiff [6] (~ 2B Z4), %M
RUAE WebVid-10M  [35] b7 T HiII4R. SAIL {4 Uk At ) MU AU AE. MetaWorld
I Panda Arm fllfEFTIFE 55 EiE47 10,000 JIEFCRS, 24>J5H le-5, 7 Panda Arm i
LS5 BT 8,000 YEMURIE, AN 2e-5.

4.2 i SAIL BEATRLRE LRI

el T 3 i SAIL IAUEHX MetaWorld Al Panda AL 138 AL KIZE R . e
BUOGENRH, BATSEDEEA ML, COF B BUEIE T . fER 2 e, 3,

5

www.xueshuxiangzi.com



In-Domain Only SAIL (IPA) In-Domain Only SAIL (IPA)
50 50

S S
L
£ £
~ 1 ~
?
g
=] =]
2 @
0 1 2 0 1 2 0 1 2 0 1 2
Iteration Iteration Iteration Iteration
—— Oracle Filtering ~ ---- No Filtering —— Oracle Filtering ~ —— Relabeling ---- No Filtering
— 2k H- SN
(a) JCHS (b) AERAUE i

Figure 4: 3y s Ml L. FRATIPAL 768 F BRAR LTI A5 5 4 8 1 U SR B0 G i 56
SAIL 7 MetaWorld ( 4a ) il Panda HUBRE (4b ) & FRMERE . FRATIOSRHEL T4 ESLHL
A NI ) E MO RIS A S . AT S, SAIL FE WA EI A fE 2
%g%gf%%éﬁﬁﬂﬁ%ﬂﬂﬁ%ﬂﬁﬁﬁlﬁﬁ?ﬂﬁy PR BN T FATT O A i = BRAR O D8 5 5
B S .

IR T 6 4 MetaWorld {£55 (b 5 ASZBFUEST) PRI, 0 T AERN
MG OLAN IPA (B MESFROPEREIEILER —A 5 ). ATKI, W@, WiRsEhRAES
AT R, R T R s B VR B BT 55 P2 AR S R SE R R AL . BEAE, 3R
1A SAIL AEA T B WCHE 2856 DAE— 25 S THAEBE D7 TR A R0, PR R PR RE R AR A AR
M. (R, b e B SAE IR I B — 5 T, (X T EZ IRk
EARAHARE, HArEREAmE R SATL KB AR 405 .

FER 2 BRI AN R, AR T SAIL FEREAHULME ERINIH , eSS G AN Gk
T, XEEER AR WL . AR 30 Wdn b, ESECGHE (5 2 i LI B Y AN ] 4
A, BATEH SAIL FERp YA U2t mtife. 5 MetaWorld RUS5R—FE, ML TP
ks, BPOUEE IS B A REA R R ekt s AL, ARSI @M TR, BI6E
ok AR [ R AE I B S Y B IO 0 EEAT T RO, PEREC R IR TR, AR 2 MR A
H, BAfER T SAIL BEACPIEER, AR T —DHg e (R —4~ 8 Al
Bl —A~ 9 i) o PIERRIERIET 36 RSEE S, FRATH—RBR T anf SAIL
TESL B G 2200 EAROR, S TR, AR I B ) S B RE RSP T e . ST
T, XEEERERE] SAIL A KR L B 45 G TE L AR . TEHT 55 ROBLIIRE
FIBLSCIREE h 3 S T H SRS PR RE

TEME 3 p, FATEMEHRR T B ABAER MetaWorld AE57EIEM 0 (1) FIEA 2
(F) BRsETHRI . FEIEA 0 ARG RNHEEAL 55 WL FTEURI, TPA #H G il — D A B
PRI ASE TS, (R PLER N TR RIBIATAL 55 . 50— T7 i, 2 Wik SAIL Gk4G, MY
fem T RIRTE I, i HO R T e IR AA A R s 5 AT 55 94T o il o
ﬁ*ﬁﬁ@ﬁ#ﬁﬂ%ﬁﬂ,mﬁkigﬁ%ﬁi%ﬁﬁﬁﬁ¢ﬁ%Mﬁﬁ%(WW%??
J7R) .

4.3 LSRR SAIL

SIRAI R B2 —Fh A A S UL B 3t 73k, (Had pE il i 2 g A AR 5 2
—ERER AN T, Tl A TRl S Bl R s o4 i 4 8 A 053k
B, FMIFETE TN E RS R B AR SAIL [PERE, B3 SAIL 2AA XAk s A
A&, 7E MetaWorld 1 Panda Arm S, FRATHE T ESLE BN TAFAR A K
DR Ad P A B A T RO A B 5 e A (8 P A AT s AT B A 2 S B s i
A IEEERZ A X5

TER da Hr, FATWEEIX TN SAIL, 20 gE5Ckr BRI T T k. X —4
A NFRIEER, R Rk 2 W B 1 26 IO s i T REAF 0 A B AT MR, It
PEIEREAAL S5 iRt 5 — 5T, FER b, XFF Panda AU, FRATREEIRIGEA AT
g, SAIL RRTERFUCGE AU R ettt . 32— KGR A B, BRI R Rl
FEF Skt 2w ST, ARSI LR A

FATEHFIE T —Fh P FANE T 275 %] Panda HUBMBEF IHERAE S A 1T, X5 RFRN
HARMC. AP ICE A, B I FRRO T ORISR P SCAR ZI U, (A S A s i

6

www.xueshuxiangzi.com



In-Domain Only SAIL (IPA) Average Task Performance

—— In-Domain Only
—— SAIL(IPA)

N> ~ ~ 28.6
% 507 % 507 % 25.1
~ ~ &~
v 12 192]
@ @ 0
[ () [
5 S S 16 169
3 /‘ 3 S|
53 53} Q|17

L o

0 1 2 0 1 2 0 1 2

Iteration Iteration Iteration
—— Drawer Close Window Close =~ —— Window Open =~ —— Button Press

Figure 5: SAIL {EIN B R OU T RIZER . FA TR T SAIL 7EPUHT MetaWorld
155 ERYEMRIL, PARHAE SAIL iR AR PR B RPEAEss A Bl A R RIS LT
SAIL MRS T AR PR 5R S, I 1 OURE S N et Ay B 2k

ZME “not” FREPISCRFLRAFAR R FATEIL, XAy, SEARCH S A
AL g R H, RAE A R AR SO BB SEBR RR I, AN BESC T M iF B 32 oy
PEAE.

4.4 KRB SAIL

PLE LI #4530 7 AR U N & AR _EVEA TSR, A UL A A w1 2R g 20 A%
EBERBERRE SRS AE . W BRI BB A, i AR S M AT o SR, X
TALTEIAGEIN T, KA ey Joi i 1) 5Tk A Bt vl BEAE MBS R SR i R P AR R 6o
— 7T, ARG, Bl e R A BELEh(F , R T RESE R AR, GEAIK
AR R AT IN G T REA 277 A — A SR A LA, Te kA A AR AT 1Y
Rl —ANBERMIEDE , SAIL MUIAG AR R SRR AT, B3 24 A YA s ol I
e S IR T AR R s B AR 245 -

TERMBEE S, FATER I AL, Hrb 70 % pgmbia gest i 2 EpLs 1, 30
Yo MR L HKE. hT XM ELSRE, MR TR IR E A 55 . ATk
ZePRFs 2 BN AT JEAMS A BE » RUSIXRSEE, SAIL 4kgkilid IPA A REE G
BB AR ) ECR R 2B SR REDL A . £ MetaWorld Hr, FRATABIXTTPUAZE
WAESs (BRI AT 55 ) . SAIL R FFEGE AT, QA 5 i o Al AR A P P
/Ro SAIL XA N Bt o i i S P T GBI AT IPA SElRIRIEEZERERBE S [5] - bt
b, A 5 s, AU AR SRR AP B SR G . B KR SCAR B LA
BRI Y., AR R L SR 3e R 2 T REXE DANSCAR R 08 s ITE R 2250, T BB
ISR A gL B OB AR AT . PRI, JXSEIE T SAIL i & —— RS ST
frdpgskng, It BAUNRIUBIREUR T iad0aa ik, BRI EL B FIREN 2555 —
AN I BLE LI 48 R B B AT 55

5 &5ig

FERXTTAEr, JATPEH T SAIL, — il ML ML R A sk BUAL s A AT 55 10 1 o B ot
MER . M4/ NEURJE RN ZR s N IR R ) i A, SAIL A IPA 55— AT ZhAE FL IR
W R BTSSR A Ay o P RE A T IZ AL IR E MR, a8 QISR 2 3 LI R B THA
T . X P AR SAIL BRSSO R MUBLR) IR0 STEL A PRI 288, P AE
55 R — A~ m P RERY SCAR S F LA % -

WA AT, AT T SAIL 22— MR ERIESE, AMUESCA IR AR O T,
HAERI SR JE SR R T . FRATRR T SAIL A REMSHE & BABE s T Ve — A H 3K
SRR SE R, T ELIE AT DAYE LSS TSR i Las N0 B

6

JRIFRE

www.xueshuxiangzi.com



SAIL Fai B, WIaaayIs Rl i 5 FIC R _E BN ZRAg s B f 5 1, RERS SE L&
B SR, DAMETIERAEL L A A . 205503 T A PR R, X —fBist
ATREAR AL . BEAh, MERE IR BN R PSRN, FE R A EXTUST R (P itz )
SERAIRILAF) SR T AU TERXIT T A, FA1EHE AnimateDiff (6] /05— Fh WA A 21
A RSB RT RAF U AR A RASEFI 5 SO B WAL, 5 2 a0 300 ) AR JS A28 T DA
PARZR ASRAS B WL i BTN R b e A MERE RO TR it

Acknowledgments

This work is partially supported by Samsung and NASA. Our research was conducted
using computational resources at the Center for Computation and Visualization at Brown
University. We would like to thank Professors George Konidaris and Stefanie Tellex for
their generous support for our real-robot experiments, and Skye Thompson for helpful initial
discussions. Calvin thanks Kayan Shih and family for their kindness and support during
the paper writing process.

www.xueshuxiangzi.com



References

[1] Y. Du, S. Yang, P. Florence, F. Xia, A. Wahid, brian ichter, P. Sermanet, T. Yu,
P. Abbeel, J. B. Tenenbaum, L. P. Kaelbling, A. Zeng, and J. Tompson. Video language
planning. In International Conference on Learning Representations (ICLR) , 2024.

[2] M. Yang, Y. Du, K. Ghasemipour, J. Tompson, D. Schuurmans, and P. Abbeel. Learn-
ing interactive real-world simulators. arXiv preprint arXiv:2310.06114 , 2023.

[3] P.-C. Ko, J. Mao, Y. Du, S.-H. Sun, and J. B. Tenenbaum. Learning to act from action-
less videos through dense correspondences. In International Conference on Learning
Representations (ICLR) , 2024.

[4] J. Liang, R. Liu, E. Ozguroglu, S. Sudhakar, A. Dave, P. Tokmakov, S. Song, and
C. Vondrick. Dreamitate: Real-world visuomotor policy learning via video generation.
arXiv preprint arXiv:2406.16862 , 2024.

[5] C. Luo, Z. Zeng, Y. Du, and C. Sun. Solving new tasks by adapting internet video
knowledge. In The Thirteenth International Conference on Learning Representations ,
2025. URL https://openreview.net/forum?id=p01BR4njlY.

[6] Y. Guo, C. Yang, A. Rao, Y. Wang, Y. Qiao, D. Lin, and B. Dai. Animatediff: Animate
your personalized text-to-image diffusion models without specific tuning. arXiv preprint
arXiv:2307.04725 , 2023.

[7] Z. Yang, J. Teng, W. Zheng, M. Ding, S. Huang, J. Xu, Y. Yang, W. Hong, X. Zhang,
G. Feng, et al. Cogvideox: Text-to-video diffusion models with an expert transformer.
arXiv preprint arXiv:2408.06072 , 2024.

[8] T. Brooks, B. Peebles, C. Holmes, W. DePue, Y. Guo, L. Jing, D. Schnurr, J. Taylor,
T. Luhman, E. Luhman, C. Ng, R. Wang, and A. Ramesh. Video generation models
as world simulators. OpenAl Blog , 2024. URL https://openai.com/research/
video-generation-models—-as-world-simulators.

[9] Veo-Team, :, A. Gupta, A. Razavi, A. Toor, A. Gupta, D. Erhan, E. Shaw, E. Lau,
F. Belletti, G. Barth-Maron, G. Shaw, H. Erdogan, H. Sidahmed, H. Nandwani,
H. Moraldo, H. Kim, I. Blok, J. Donahue, J. Lezama, K. Mathewson, K. David,
M. K. Lorrain, M. van Zee, M. Narasimhan, M. Wang, M. Babaeizadeh, N. Papalam-
pidi, N. Pezzotti, N. Jha, P. Barnes, P.-J. Kindermans, R. Hornung, R. Villegas,
R. Poplin, S. Zaiem, S. Dieleman, S. Ebrahimi, S. Wisdom, S. Zhang, S. Fruchter,
S. Ngrly, W. Hua, X. Yan, Y. Du, and Y. Chen. Veo 2. 2024. URL https:
//deepmind.google/technologies/veo/veo-2/.

[10] A. Wang, B. Ai, B. Wen, C. Mao, C.-W. Xie, D. Chen, F. Yu, H. Zhao, J. Yang, J. Zeng,
J. Wang, J. Zhang, J. Zhou, J. Wang, J. Chen, K. Zhu, K. Zhao, K. Yan, L. Huang,
M. Feng, N. Zhang, P. Li, P. Wu, R. Chu, R. Feng, S. Zhang, S. Sun, T. Fang, T. Wang,
T. Gui, T. Weng, T. Shen, W. Lin, W. Wang, W. Wang, W. Zhou, W. Wang, W. Shen,
W. Yu, X. Shi, X. Huang, X. Xu, Y. Kou, Y. Lv, Y. Li, Y. Liu, Y. Wang, Y. Zhang,
Y. Huang, Y. Li, Y. Wu, Y. Liu, Y. Pan, Y. Zheng, Y. Hong, Y. Shi, Y. Feng, Z. Jiang,
Z. Han, Z.-F. Wu, and Z. Liu. Wan: Open and advanced large-scale video generative
models. arXiv preprint arXiv:2503.20314 , 2025.

[11] S. Yang, J. Walker, J. Parker-Holder, Y. Du, J. Bruce, A. Barreto, P. Abbeel, and
D. Schuurmans. Video as the new language for real-world decision making. arXiv
preprint arXiv:2402.17139 , 2024.

[12] J. Bruce, M. Dennis, A. Edwards, J. Parker-Holder, Y. Shi, E. Hughes, M. Lai,
A. Mavalankar, R. Steigerwald, C. Apps, Y. Aytar, S. Bechtle, F. M. P. Behbahani,

www.xueshuxiangzi.com


https://openreview.net/forum?id=p01BR4njlY
https://openai.com/research/video-generation-models-as-world-simulators
https://openai.com/research/video-generation-models-as-world-simulators
https://deepmind.google/technologies/veo/veo-2/
https://deepmind.google/technologies/veo/veo-2/

[13]

[14]

[15]

[22]

[25]

[26]

S. Chan, N. M. O. Heess, L. Gonzalez, S. Osindero, S. Ozair, S. Reed, J. Zhang,
K. Zolna, J. Clune, N. de Freitas, S. Singh, and T. Rocktaschel. Genie: Generative
interactive environments. arXiv preprint arXiv:2402.15391 , 2024.

A. Escontrela, A. Adeniji, W. Yan, A. Jain, X. B. Peng, K. Goldberg, Y. Lee, D. Hafner,
and P. Abbeel. Video prediction models as rewards for reinforcement learning. In
Conference on Neural Information Processing Systems (NeurIPS) , 2023.

Y. Du, S. Yang, B. Dai, H. Dai, O. Nachum, J. Tenenbaum, D. Schuurmans, and
P. Abbeel. Learning universal policies via text-guided video generation. Advances in
Neural Information Processing Systems , 36, 2024.

R. McCarthy, D. C. Tan, D. Schmidt, F. Acero, N. Herr, Y. Du, T. G. Thuruthel, and
Z. Li. Towards generalist robot learning from internet video: A survey. arXiv preprint
arXiv:2404.19664 , 2024.

C. Luo, M. He, Z. Zeng, and C. Sun. Text-aware diffusion for policy learning. In
Advances in Neural Information Processing Systems , volume 37, 2024.

T. Huang, G. Jiang, Y. Ze, and H. Xu. Diffusion reward: Learning rewards via condi-
tional video diffusion. arXiv preprint arXiv:2312.14134 , 2023.

D. Valevski, Y. Leviathan, M. Arar, and S. Fruchter. Diffusion models are real-time
game engines. arXiv preprint arXiv:2408.14837 , 2024.

A. Ajay, S. Han, Y. Du, S. Li, A. Gupta, T. Jaakkola, J. Tenenbaum, L. Kaelbling,
A. Srivastava, and P. Agrawal. Compositional foundation models for hierarchical plan-
ning. In Conference on Neural Information Processing Systems (NeurIPS) , 2023.

S. Zhou, Y. Du, J. Chen, Y. Li, D. Y. Yeung, and C. Gan. Robodreamer: Learning
compositional world models for robot imagination. arXiv preprint arXiv:2404.12377 ,
2024.

J. Z. Wu, Y. Ge, X. Wang, S. W. Lei, Y. Gu, Y. Shi, W. Hsu, Y. Shan, X. Qie, and
M. Z. Shou. Tune-a-video: One-shot tuning of image diffusion models for text-to-video
generation. In Proceedings of the IEEE/CVF International Conference on Computer
Vision , pages 7623-7633, 2023.

U. Singer, A. Polyak, T. Hayes, X. Yin, J. An, S. Zhang, Q. Hu, H. Yang, O. Ashual,
0. Gafni, D. Parikh, S. Gupta, and Y. Taigman. Make-a-video: Text-to-video gener-
ation without text-video data. In The Eleventh International Conference on Learning
Representations , 2023. URL https://openreview.net/forum?id=nJfylDvgzlq.

A. Blattmann, T. Dockhorn, S. Kulal, D. Mendelevitch, M. Kilian, D. Lorenz, Y. Levi,
Z. English, V. Voleti, A. Letts, et al. Stable video diffusion: Scaling latent video
diffusion models to large datasets. arXiv preprint arXiv:2311.15127 , 2023.

R. Gal, Y. Alaluf, Y. Atzmon, O. Patashnik, A. H. Bermano, G. Chechik, and D. Cohen-
or. An image is worth one word: Personalizing text-to-image generation using textual
inversion. In International Conference on Learning Representations (ICLR) , 2023.

N. Ruiz, Y. Li, V. Jampani, Y. Pritch, M. Rubinstein, and K. Aberman. Dreambooth:
Fine tuning text-to-image diffusion models for subject-driven generation. In Proceed-
ings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition , 2023.

Y. Wei, S. Zhang, Z. Qing, H. Yuan, Z. Liu, Y. Liu, Y. Zhang, J. Zhou, and H. Shan.
Dreamvideo: Composing your dream videos with customized subject and motion. In
Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recogni-
tion , pages 6537-6549, 2024.

10

www.xueshuxiangzi.com


https://openreview.net/forum?id=nJfylDvgzlq

[27] M. Yang, Y. Du, B. Dai, D. Schuurmans, J. B. Tenenbaum, and P. Abbeel. Probabilistic
adaptation of text-to-video models. arXiv preprint arXiv:2306.01872 , 2023.

[28] X. Yu, B. Peng, M. Galley, J. Gao, and Z. Yu. Teaching language models to self-
improve through interactive demonstrations. In K. Duh, H. Gomez, and S. Bethard,
editors, Proceedings of the 2024 Conference of the North American Chapter of the
Association for Computational Linguistics: Human Language Technologies (Volume
1: Long Papers) , pages 5127-5149, Mexico City, Mexico, June 2024. Association
for Computational Linguistics. doi:10.18653/v1/2024.naacl-long.287. URL https:
//aclanthology.org/2024 .naacl-long.287/.

[29] Y. Tian, B. Peng, L. Song, L. Jin, D. Yu, L. Han, H. Mi, and D. Yu. Toward self-
improvement of LLMs via imagination, searching, and criticizing. In Conference on
Neural Information Processing Systems (NeurIPS) , 2024.

[30] J. Huang, S. Gu, L. Hou, Y. Wu, X. Wang, H. Yu, and J. Han. Large language models
can self-improve. In Conference on Empirical Methods in Natural Language Processing
, 2022.

[31] W. Yuan, R. Y. Pang, K. Cho, X. Li, S. Sukhbaatar, J. Xu, and J. E. Weston. Self-
rewarding language models. In International Conference on Machine Learning (ICML)
, 2024.

[32] A. Patel, M. Hofmarcher, C. Leoveanu-Condrei, M.-C. Dinu, C. Callison-Burch, and
S. Hochreiter. Large language models can self-improve at web agent tasks. arXiv ,
2405.20309, 2024.

[33] A. Soni, S. Venkataraman, A. Chandra, S. Fischmeister, P. Liang, B. Dai, and S. Yang.
Videoagent: Self-improving video generation. arXiv preprint arXiv:2410.10076 , 2024.

[34] T. Yu, D. Quillen, Z. He, R. Julian, K. Hausman, C. Finn, and S. Levine. Meta-
world: A benchmark and evaluation for multi-task and meta reinforcement learning.
In Conference on robot learning , pages 1094-1100. PMLR, 2020.

[35] M. Bain, A. Nagrani, G. Varol, and A. Zisserman. Frozen in time: A joint video and
image encoder for end-to-end retrieval. In IEEE International Conference on Computer
Vision (ICCV) , 2021.

[36] A. Majumdar, K. Yadav, S. Arnaud, J. Ma, C. Chen, S. Silwal, A. Jain, V.-P. Berges,
T. Wu, J. Vakil, P. Abbeel, J. Malik, D. Batra, Y. Lin, O. Maksymets, A. Rajeswaran,
and F. Meier. Where are we in the search for an artificial visual cortex for embodied
intelligence? In Conference on Neural Information Processing Systems (NeurIPS) ,
2023.

[37] Y. Guo, C. Yang, A. Rao, M. Agrawala, D. Lin, and B. Dai. SparseCtrl: adding sparse
controls to text-to-video diffusion models. In European Conference on Computer Vision
(ECCV) , 2024.

[38] J. Song, C. Meng, and S. Ermon. Denoising diffusion implicit models. In International
Conference on Learning Representations (ICLR) , 2021.

11

www.xueshuxiangzi.com


http://dx.doi.org/10.18653/v1/2024.naacl-long.287
https://aclanthology.org/2024.naacl-long.287/
https://aclanthology.org/2024.naacl-long.287/

FERATI T T SAIL (0(E45 JA X SCASR . #0011 45 RAEBTI I %
590 T«

Task In-Domain Model Prompts Internet-Domain Model Prompts
Assembly * assembly a robot arm placing a ring over a peg
Dial Turn * dial turn a robot arm turning a dial

Reach * reach a robot arm reaching a red sphere
Peg Unplug Side * peg unplug side a robot arm unplugging a gray peg
Lever Pull * lever pull a robot arm pulling a lever

Coffee Push * coffee push a robot arm pushing a white cup towards a coffee machine
Door Close * door close a robot arm closing a door

Window Close window close a robot arm closing a window
Window Open window open a robot arm opening a window
Drawer Close drawer close a robot arm closing a drawer

Drawer Open drawer open a robot arm open a drawer

Button Press button press a robot arm pushing a button

Push Red Cup * red a robot arm pushing the red cup
Push Blue Cup * blue a robot arm pushing the blue cup
Push Green Cup * green a robot arm pushing the green cup
Push Pink Cup * pink a robot arm pushing the pink cup
Push Orange Cup orange a robot arm pushing the orange cup
Push Purple Cup purple a robot arm pushing the purple cup
Open Red Drawer * red a robot arm opening the red drawer
Open Green Drawer *  green a robot arm opening the green drawer
Open Blue Drawer * blue a robot arm opening the blue drawer
Open Yellow Drawer  yellow a robot arm opening the yellow drawer

Table —/~ 1 : fE55-$m 4G . BATRIE O &AL 51 R KH ORISR R, T4 A 1Y
IGRRIPFAG .« * 7 FORLEGUR NI IR I R0 0B B AL S5 . RATIESRHE T THE TPA
T R JYY 1755 ELIR SN 2R ) SCAR B PBTRE 4% AR R

A BN

FATHE SO ERAE T SATL wpfifi Y A2 A T4 AL TC B S HAH R BB S A0

WiE s RIEZ A TAE [5), JATBOT T — sl o8, a2 —4/h MLP
W2, HBTERIGRETRRNFRMEZ B IDM DA BIHHIR AR, X
YR AGERE VC-1 [36] SR, it A2 A S I Aot 18] SE Bt I A s VR T«

£ Panda HUMESCE H, IDM BYAL 552 i B (R i 5 — Wi R s AT R 028 2R
X B G OB S AR B TP AT . ISk, P LBINCZ [AL 16 MU Bk B
WL PR IER =, LA T UL (] b YESE RS (OW S 5 — MR EL, 3%
ARFEX . XT MetaWorld 528y, XPIMBIWUZESER, IEBEWER S 1.

A58 IDM 8 28080 85.81M. Hir, 85.80M 42 VC-1 kK, AT
(% IDM Bt i FASMY MLP, {UBSN TR 1 10759 24K,

N TR, BATEA RPN B A A 55 FP A A R 9 IDML, 9 HAE SAIL 3%4X
RS R B AN AT AR A . DA AR50, IDM 2 fE—41E WAL S5 _EIZk
(g, AERDEEX AR AT B BB AR5 (A MetaWorld ) , WLRERY I T HERY B 55
MIEHIE— B . Wi, FEXRTESF B ISSEMIA (EETE T E 4% >) IDM &,
WSEE T AT RIS B R . IDM IR S EER —4 2 PR,

ERNRIAL: FRATE N T — /NI B R SE B, RO F AR TR S AR A (3] B9
RRREW. 4 TS R SOARR SR FRE ), BATHE U-Net 94— 280 T —DMEISNIAL
MERNRE, BEFET CLIP i) SCAR iR . HAORYL, FAT1E MetaWorld ¢85
BIL T HA 3 4> ResNet ) UNet, & Panda HUBUE LSS A 2 4> ResNet . 3]
R A3 Pl TRAS RIS, B3, ARRAE MetaWorld SC35 05
179.91IM A28, FEBLICA A LI P 5% 156.58M A28, FATHE MetaWorld EHEAT T
TOK I HIAE Panda EJEFT T 88K SHIMIIRIN ISR, HMEAR/NN 8, £ RNy 2e-5,
TEREAS SAIL R, FATAHEE KIS 4 Fi27 ) R Le-5 4 MetaWorld _F s Py #LTRE 2
2T 10K B fE Panda HUBE L, FAOTEA THEST S5 T AR AN 8 FZz ) R
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Hyperparameter Value

Input Dimension 1536
Output Dimension (MetaWorld) 4
Output Dimension (Panda) 7
Training Epochs 20
Learning Rate le-5
Optimizer AdamW

Table —4> 2 : Wil Jy=# BRI GRAGESEL. FATIN T NGRS sh y=E B iR S AL

2e-5 3 8,000 25, FEHEFTIFAT S i DAL R/ 8 F4 2] 3 1e-5 {1 10,000 5. Fray sk
IAE A NVIDIA A6000 5 RTX3090 GPU k47,

Component # Parameters (Millions)

U-Net (MetaWorld) 116.71
U-Net (Panda Arm) 93.38
Text Encoder (openai/clip-vit-base-patch32) 63.2

Table —> 3 : GURNBIANE. SAIL BT — A/ NI G N SCAR BRI, AT
FIEET Z AR AR [3] o FRATHIE T BT 6 AR B LR RN

HIRM-EA: gk Adapt2Act  [5] ZJ5, FRAIRA AnimateDiff (6] /5241 T4 4 &
I A URES IR I RO . Besh, FRATTEH SparseCtrl  [37] DASEERIEMR A (H LA AL
o BMALE R HBHHRIEER —4 4 F. BRIRDE, AnimateDiff 15 2.005B 4~
e

Component # Parameters (Millions)

VAE (Encoder) 34.16
VAE (Decoder) 49.49

U-Net 1302.16
Text Encoder 123.06
ControlNet 496.73

Table —A~ 4 : AnimateDiff 4. SAIL {HT— > E 5 M R ) SCAS B AT AL 5 A 3X

WTAES, FAIEMH T AnimateDiff, Pth, FRATHIH T HT AnimateDiff #5258 S ZH 4K

ag%ﬁﬁﬁﬂm?ﬁﬁ,K%%Eﬁﬁﬁﬁ@ﬂﬁﬁ%oﬁﬁ,Eﬁm%ﬁ%**ﬁm
E 54 o

AR SR FEEARI T, FATARYE 24 5 00 I AL 55 SRR U oKk ok 8 ot AT
1 [5] 447 DDIM [38] RAEDEAT 25 Ao A MR GETHRI, HAPTE MetaWorld SEsr, SCF
G RIZBE Y 2.5, 1 Panda Arm Pushing "8 7.0 X F@ifiifiEng, A6
A 0.5 MR Jeham e .

PEAIPRA e, OLSE R R T P BRI 1A AT o R M B 2 TR AT A R A fE T EFR AT
S, ARSI R 9 WAL, S RS T ARSI, T AR 8
A R RATITRR R, FAIA— AP R PSP RAT A 8 s, I AT
TECE LR EIRE I SETT R L2 ARSI, NIl RERERS, (TR PR
KRR T RHRER . SR, o IR ARSI BB B B 3 7R, Tl i )s
Sl BN SO IR SR AR FEORE R NGRS, PR SAERE
SRR BARITE , BATAPATHRIPRSE— D8, HET AR R i3
WS EATERT AL o A AT iy U TR AT REAS FR T SE b AT <0 0, (EL el T A Y T
PRI 2 R BRAG TSI 8 N TP AFRAT R RIRCR . AT AR & e — AT IF
PR PR PRI AR S () B P B0 B, FRATI7E BB AL < Rk AT TRl —2 (B 4 4>
ZE), BATPRZ J TP -
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N T LB PATHERE, FATHE Panda Arm Pushing #l Drawer Opening {T.55 1R HiJF
P FERXLALSF T, BT BT R 0] AR AT, FESLBRAT e, XF
i MetaWorld 525, FRATMH A IFRR P2 AP A IR REAIRICR .

B P 2 iy MetaWorld 41551 fig 5 it

In-Domain Only SAIL (IPA)
Iter. O Iter. 1 Iter. 2 Iter. O Iter. 1 Iter. 2

Door-Close* 71.1 £ 15.8 878 £5.1 90.0+ 6.7 | 644 +3.8 90.0+33 922+19
Drawer-Close 6.7+33 11.1+5.1 133 £33 | 27.8 £ 7.7 433+ 145 378 £9.6
Drawer-Open 0.0+£00 00+£00 00+00 | 0.0+0.0 0.0+00 00+£0.0
Window-Close | 64.4 +69 689+51 589+19|522+139 678 +£6.9 733 +58
Window-Open | 3.3 £ 3.3 1.1+£19 114+19 1.1+19 22+£19 3.3 £0.0
Button-Press 0.0 £ 0.0 00£00 11+£1.9 1.1+£19 0.0 £ 0.0 0.0 £ 0.0
Average 24.3 28.1 27.4 24.4 33.9 34.4

Table —/~ 5 : MetaWorld {T:45838 . AT T R 2 FrdZeil B AT 55 R IR EN 51 5 .
TARE THE 6 MESHHERYIR, BMESRET 3 M. fEREF, PAkEST
SRR RS> H B 1 ol . SOCEIR N A L 2R HE, SAIL (IPA) flif5 P39 T 55 281
TERFRIER P RAEGE, HHES 2 UGE RS T e BRI %

C 5% MetaWorld RIS T

In-Domain Only SAIL (IPA) Average Task Performance
—— In-Domain Only
‘/v\' -—_— ]} - —— SAIL (IPA)
1S3 1S 1) 370
i1 L L1, -
,é &, '/‘—/—. &5 33.0
o 50 o 501 @
n 1] 12}
9] 91 9 %.5
o} o] O e, 26.5 26.1
o o Q (=26
=3 =} 5 | g——————————
@ /o 53} )
—A— e
0 1 2 0 1 2 0 1 2
Iteration Iteration Iteration
—— Drawer Close ‘Window Close —— Window Open —— Button Press ——— Door Close (Seen) —— Drawer Open

Figure —A> 1: SAIL WZPR S5 UARHIRNESE, A &RiduE (6 MEF).

FATHE 6 4> MetaWorld f£45 EPFAL SAIL, Hw 5 ASZARIE IS . 1255 4.4 5, i
BT A ASHRI MetaWorld {155 WA 2 (R, HHAER 5 ity TR e R . JATER
— 1 IR T S REIEER, ORI TSGR B S 2 1) S AL P TS5 )
%%%rpitg\é’*gﬁjﬁi —A~ 6 R TAEIR IR SATL WIEAIES R, SR BT
3 | AR o

BRIV MG, AR SEEEHA B — (K —~ 1 Mk —16 KA
BWEIRITR ), {H SAIL (IPA) FEPUASAR DL AL 95 BRIV IFLLBEEAT N, A 2
YRR IR B e B 1 ARS8, X7 B FE B A R

REERE, SRBSTIFRREOLRML, AR Y R BRI D BSCh BB, PERERISETHe
WIXERY . FEXAHMEOLT , T BCA W gk, SRR RS E K SRR UL B3R E &, it
BAAERAN R IL—#F, I LP IR SRR 2 RS Tt . X5 % DT A B
L, YA BT, (IR, RATRER T Z s R R R U U R
SR, AR, IS, e 41 A METR, SO0E NSO, B
PR A BAL, SAIL FEA TS5 B R BLREE AU 2 4
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In-Domain Only SAIL (IPA) SAIL (PA)
Iter. 0 ITter. 1 Tter. 2 Iter. 0 ITter. 1 Iter. 2 Iter. 0 Iter. 1 ITter. 2

Door-Close* 822+ 102 9224+38 89+£19 |97.8+38 93.3+£00 93.3+33 | 8.6+£51 90.0+£33 96.7+£58
Drawer-Close | 11.1 3.8 16.7 £3.3 189 4+ 10.2 | 55.6 £ 6.9 644 £6.9 66.7+10.0| 322+ 1.9 46.7+ 88 53.3 £3.3
Drawer-Open 00+£00 11£19 00£00 [00£00 1.1£19 0.0 £ 0.0 00+£00 00%+00 11+£19
Window-Close | 58.9 + 11.7 433 £8.8 444 4+96 |444 £6.9 478 £10.2 56.7 £ 11.5 | 76.7 £ 11.5 70.0 £ 58 61.1 £5.1
Window-Open | 1.1 £19 56+19 224+38 | 00£00 11+19 1.1£19 1.1+£19 11+£19 0.0£0.0
Button-Press 00£00 00%£00 22+£19 |00£+£00 11+£19 44+£19 00£00 00£00 11£19
Average 25.6 26.5 26.1 33.0 34.8 37.0 32.6 34.6 35.6

Table —4~ 6 : HARHIALIRATIEANT S R . FAT A T (e AT SAIL (TPA) PA
LBt SAIL (PA) B AP IR B FATRE T 6 MESF R sish R, &ML
FRET 3 M. FEREPHARR RN TSR B

C1 HE&E M
A2 BIAFST  [5] $2H IPA, @ fEMPREN (PA)  [27] 2 . 52850 1 #lL,
PA R FRBE L

€=ep(m,t) + a(ea(Tt,t | text) + Yegeneral (T4, ¢ | text) — e (s, t)) (2)
b3 SR B U AL E AR AR ST, AR RFE AR g | S N A i A i R . —
HERW RS, 5HMBETASHGHEN FEMEE, TPA 2 & 2t 8 1T i

AEE N AR . I, FATIEAG SAIL, i PA MR CIE R g, FRH S Rl &
(fLBRATIEL A ) F1 TPA HETHEZ

e —4~ 6 mEmASI PR, MG NAEZ AL AT 55 R B BRIt T Al Bk
ME, EARWM 6 AMES T, A 3 ik SAIL (PA) RErscs, 1 Ha ) (A FE A
H4 AR RES SR A, SAIL (TPA) FEP-IMES R Bl E, HIERE—K
BAHIRE] TRAEMIIR. BT, FATAN IPA R—FE R R ERIEN AR, T
FEIARIRACAEEREOL R, T Al L s A i R 2 S PR RE RGP, R madad SAIL
P REAT A N ARABRS R B i o

FAVER T SAIL FEZNIREEHAL S5 BN TR, PAREATRRATE R .
TR T HA LRI IR SAIL 1)

C.2 ifigehid iy SAIL

BT AT R
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Iteration 0
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