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Catching up with the Transformer Age

« Language and Vision communities have much benefitted from scaling...
« But Reinforcement Learning (RL) is still using small multi-layer perceptrons!
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(Online) Decision Transformers (ODTs)

« Decision Transformers (DT) [1] were proposed to level the gap
» Brings sequence modeling & modern transformer architecture into RL
« Autoregressively completes a states, actions and Returns-To-Go (RTG) sequence
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* Online DT (ODT) [2] was proposed for online finetuning
* Online exploration via entropy term and rollouts conditioning on high RTG
 Surprisingly, few follow-ups on improving online improvement ability




ODTs Online Improvement Deficiency Disease

« ODT fails to improve during online finetuning after pretraining on low RTG data

« “High RTG” is too out-of-distribution and ODT can’t improve its policy locally in action space
« Check theoretical bounds for this in our paper

\Offline data

Hopper-random-v2 Ant-random-v2

30.0 A

27.51

25.0

22.51

20.0 A

Walker2d-random-v2

Halfcheetah-random-v2

Normalized Reward

2.3

2.2 4

2.14

N
o
L

0 100000 200000 300000 400000 500000

Finetune after pretraining on random dataset;
struggle to approach expert-level reward of 100!

0 100000 200000 300000 400000 500000

Online Transitions

Action a

A

Target

Returns-To-Go (RTG)



Can a Small Dose of RL Gradients Cure? [

* We need to enable ODT to improve RTG in local action space

« This is exactly what RL does!
 We found TD3 to be the best choice
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How Well Does Our Pr@smipti@n Work?

« TD3+ODT outperforms many baselines on a variety of tasks
» Especially after pretraining on low-RTG data!
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How Well Does Our Pr@smipti@n Work?

« TD3+ODT outperforms many baselines on a variety of tasks
« Tasks: Adroit, MuJoCo, antmaze & maze2d (30+ different dataset-environment pairs)

« See our paper for 10+ detailed ablation studies
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Thank you! 1

Feel free to contact kaiyan3@illinois.edu for any questions!
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