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Overview

➢  Strong Performance. LION achieves state-of-the-art

performance on Waymo, nuScenes, Argoverse V2, and

ONCE datasets.

➢  Strong Generalization. LION can support most of

representative linear RNN operators .

➢  More Friendly. LION can train all models on less

24G GPU memory~(i.e., RTX 3090, RTX4090, V100

and A100 are enough to train our LION).
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Motivation

➢ Perform self-attention with only a small group size

due to computation limitations.

➢ Some linear RNN operators with linear

computational complexity have achieved

competitive performance with transformers.

➢ Perform long-range feature interaction in larger

groups at a lower computation cost
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Contributions

➢ Propose a simple and effective window-based 3D backbone based on the

linear group RNN

➢ Introduce a simple 3D spatial feature descriptor and integrate it with the linear

group RNN

➢ Propose a new 3D voxel generation strategy to densify foreground features.

➢ Verify the generalization of our LION with different linear group RNN

mechanisms (e.g., Mamba, RWKV, RetNet).
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Method
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The pipeline of LION



Method
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The pipeline of LION block



Experiments
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Table 1: Performance on the Waymo Open Dataset validation 
set (train with 100% training data) 



Experiments
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Table 2: Results of our LION with multiple frames as input on the Waymo Open Dataset test 
set 



Experiments
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Table 3: Performance on the nuScenes validation and test set 



Experiments
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Table 4: Performance on the Argoverse V2 validation set 



Experiments
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Table 5: Performance on the ONCE validation set 



Experiments
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Table 5: Performance on the KITTI validation set 



Ablation Study
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Code: https://github.com/happinesslz/LION

Page : https://happinesslz.github.io/projects/LION/

Open-sourced Code

Thanks for your listening!

https://github.com/happinesslz/LION
https://happinesslz.github.io/projects/LION/
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