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Motivations
Autonomous driving:

Helix4D: a spatio-temporal transformer designed for efficient inference
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- Real-time processing of LIDAR sequences is critical. .
- Current datasets do not have all sensor’s data at point level. : =
Contributions: Prediction
- HelixNet, a 10-billion points dataset with fine-grained timestamps - e~
and sensor metadata and rotation information. 1 sec. 0.5 sec. 0 sec.
- Helix4D, a compact and efficient Spatio-temporal transformer O spatio-temporal mask ® attention voxel
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architecture designed for rotating LIDAR sequences. . ] \ —— ¢ == m cross-voxel attention - sensor position
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- SOTA performances with a reduction of over 5x in terms of — receptive =
latency and 50x in model size compared to others. Helix4D is as  [DownConvsp | Rt ) TVBD] ) Spatio-Temporal Attention
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fast as the fastest and as precise as the most precise models.

LIDAR acquisition as a continuous sequence Semantic Segmentation Results (miou)
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SalsaNeXt [2] 6.7 69.4 55.8 23 / 68.2 55.6 10/

PolarNet [4] 13.6 /3.6 58.2 49 v /2.2 56.9 36 X

Pan. PolarNet [5] 13.7 — 64.5 50 v — 60.3 44 x

SPVNAS [3] 10.8 73.4 64.7 73/ 69.9 57.8 44 X

] Cylinder3D [6] 55.9 76.6 66.9 108 X 75.0 65.3 54 X
Temporal acquisition Online processing Semantic labels Helix4D (Ours) 1.0 79.4 66.7 45 v 78.7 66.8 19v

Influence of Slice Size (SemanticKITTI [1] validation set)

HelixNet

- 10 billion points spanning over 6 different French cities.

- 20 sequences annotated with a 9-classes nomenclature. (e . PR t
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- Point-level information: sensor’s rotation / position / release — > T _ 65! ® inference time < acquisition time
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Rotation of the sensor head Slices covering 120°



