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Masked Pre-trained Models

Little Red Riding Hood set out

visit her grandmother lived in
the forest. On her she met a
big, bad wolf who asked

she going.

Bi-directional
Transformer

Little Red Riding Hood set out to
visit her grandmother who lived in
the forest. On her way, she met a
big, bad wolf who asked where she
was going.

Devlin, Jacob, et al. "Bert: Pre-training of deep bidirectional transformers for language understanding." arXiv preprint arXiv:1810.04805 (2018).
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He, Kaiming, et al. "Masked autoencoders are scalable vision learners." CVPR. 2022.
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Masked Pre-trained Models for RL
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M3PC: Test-time Model Predictive Control using
Pretrained Masked Trajectory Model
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M3PC: Test-time Model Predictive Control using
Pretrained Masked Trajectory Model
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M3PC: Test-time Model Predictive Control using
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M3PC: Test-time Model Predictive Control using
Pretrained Masked Trajectory Model
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M3PC: Test-time Model Predictive Control using
Pretrained Masked Trajectory Model
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forward M3PC for offline RL

Dataset BC TD3+BC IQL DT TT BTM | M3PC-M M?3PC-Q
hopper-m 53.5 60.4 63.8 651 611 643 | 707162 73.6155¢
walker2d-m 63.2 82.7 799 676 790 725 | 809455 864, 556
halfcheetah-m | 42.4 48.1 474 422 469 430 | 439439 51.2.¢~
hopper-m-r 29.8 64.4 921 818 915 753 | 804452 78.3+16.2
walker2d-m-r | 21.8 85.6 73.7 82.1 826 76.6 | 7824102 922194
halfcheetah-m-r | 35.7 44 .8 44.1 483 419 41.1 | 418405 482404
Total 246.4 386.0 401.0 387.1 403.0 372.8 395.9 429.8

higher performance score
without any network weight change




forward M3PC for online finetuning

Dataset IQL ODT M3PC (Ours)
offline online d |offline online ¢ offline online )

hopper-m 63.8 668 +3.0| 67.0 975 +30.6| 73.645¢ 93941558 +20.3
walker2d-m 799 803 +04| 722 768 +4.6 | 864,55 91.9.-5 +55
halfcheetah-m | 47.4 474 +0.0| 427 422 -06 | 512,07 693151 +18.1
hopper-m-r 92.1 96.2 +4.1| 86.6 889 +2.3 |78.341162 103.5,60 +25.2
walker2d-m-r | 73.7 70.6 -3.1| 689 769 +79 [922:5,4 1052119 +13.0
halfcheetah-m-r| 44.1 44.1 +0.0| 400 404 +04 |482:04 67.0471 +18.8

Total 401.0 405.5 +4.5|377.4 42277 +453| 42938 530.8 +101.0

31% higher final performance score than Online Decision Transformer
123% more substantial improvements than Online Decision Transformer

Zheng, Qinging, Amy Zhang, and Aditya Grover. "Online decision transformer." international conference on machine learning. PMLR, 2022.
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Backward M3PC




Video results



D4RL: walker2D

Original task Goal-reaching task: split



D4RL: half-cheetah

Original task Goal-reaching task: flip



. hopper

D4RL

Goal-reaching task: wiggle

Original task
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RoboMimic: Can-Pick

Goal-reaching task (unseen) Goal-reaching task (seen) Original task



eal World: Can-Pick

Goal-Graginialgtiak (seseEn)



