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end-to-end robotic control!!!
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RT-2: Vision-Language-Action Models
Transfer Web Knowledge to Robotic Control

Anthony Brohan, Noah Brown, Justice Carbajal, Yevgen Chebotar, Xi Chen, Krzysztof Choromanski,

Tianli Ding, Danny Driess, Avinava Dubey, Chelsea Finn, Pete Florence, Chuyuan Fu,

Montse Gonzalez Arenas, Keerthana Gopalakrishnan, Kehang Han, Karol Hausman, Alexander Herzog,
Jasmine Hsu, Brian Ichter, Alex Irpan, Nikhil Joshi, Ryan Julian, Dmitry Kalashnikov, Yuheng Kuang,

Isabel Leal, Lisa Lee, Tsang-Wei Edward Lee, Sergey Levine, Yao Lu, Henryk Michalewski, Igor Mordatch,
Karl Pertsch, Kanishka Rao, Krista Reymann, Michael Ryoo, Grecia Salazar, Pannag Sanketi,

Pierre Sermanet, Jaspiar Singh, Anikait Singh, Radu Soricut, Huong Tran, Vincent Vanhoucke, Quan Vuong,
Ayzaan Wahid, Stefan Welker, Paul Wohlhart, Jialin Wu, Fei Xia, Ted Xiao, Peng Xu, Sichun Xu, Tianhe Yu,

and Brianna Zitkovich
Google DeepMind. Authors listed in alphabetical order, with contributions listed in Appendix A.

We study how vision-language models trained on Internet-scale data can be incorporated directly into
end-to-end robotic control|to boost generalization and enable emergent semantic reasoning. Our goal is
to enable a single end-to-end trained model to both learn to map robot observations to actions and enjoy
the benetfits of large-scale pretraining on language and vision-language data from the web. To this end,
we propose to co-fine-tune state-of-the-art vision-language models on both robotic trajectory data and
Internet-scale vision-language tasks, such as visual question answering. In contrast to other approaches,
we propose a simple, general recipe to achieve this goal: in order to fit both natural language responses
and robotic actions into the same format, we express the actions as text tokens and incorporate them
directly into the training set of the model in the same way as natural language tokens. We refer to

such category of models as vision-language-action models (VLA) and instantiate an example of such
14
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