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Frozen tokenizer targets
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Robot actions

8-step action chunk

𝐸

𝑧 ∈  ℝ16×𝐷 ℰ ∈  ℝ512×𝐷

𝐷

𝑑(𝑎𝑛𝑐ℎ𝑜𝑟, 𝑛𝑒𝑎𝑟)  <  𝑑(𝑎𝑛𝑐ℎ𝑜𝑟, 𝑓𝑎𝑟) 𝐽𝑆(𝑎𝑛𝑐ℎ𝑜𝑟, 𝑛𝑒𝑎𝑟)  <  𝐽𝑆(𝑎𝑛𝑐ℎ𝑜𝑟, 𝑓𝑎𝑟)

𝑠 ∈  {1, … , 512}16

𝐷

𝐽𝑆(𝑃, 𝑄)  =
1

2
 𝐾𝐿(𝑃‖𝑚)  +

1

2
𝐾𝐿(𝑄 𝑚 , 𝑚 =

𝑃 + 𝑄
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Anchor Near Far

𝑑𝑖𝑗
2  =  0.25 ∙ 𝐿2(𝑧𝑖 , 𝑧𝑗)  +  0.75 ∙ 𝐿2(𝑞𝑖 , 𝑞𝑗)

Physical action neighborhoods Action tokenizer Policy learning

Anchor Action  𝒂

Near Action  𝒏

Far Action  𝒇

𝑑ₚₕᵧₛ(𝑎, 𝑛)  <  𝑑ₚₕᵧₛ(𝑎, 𝑓)
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Translation Rotation Gripper Encoder features  𝑧 Quantized features  𝑞

𝑑𝑝ℎ𝑦𝑠(𝑎, 𝑖)  =  𝛼𝑝𝛿𝑝
2 +  𝛼𝑅𝛿𝑅

2 + 𝛼𝑔𝛿𝑔
2

𝛿𝑝
2  =  ‖𝛥𝑝/𝑠𝑝‖² 𝛿𝑅

2  =  (𝜃/𝑠𝑅)² 𝛿𝑔
2  =  |𝛥𝑔|²

𝐿2(𝑧ₐ, 𝑧ᵢ) 𝐿2(𝑞ₐ, 𝑞ᵢ)

𝑧𝑎
𝑧𝑛

𝑧𝑓

𝑞𝑎

𝑞𝑛

𝑞𝑓

Image Instruction

Grab the red can 

and put it in the 

box.

𝑠 ∈  {1, … , 512}16
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