Perceive and locate 3D objects in the real world
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Indoor 3D Object Detection

Challenges and Contributions
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APs5y Improvement on ScanNet V2

DETR-based models show limited improvement in later layers due
to fixed scene point features, while our DEST dynamically updates
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them, achieving significant gains.
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State Space Model Meets Transformer: A New Paradigm for 3D Object Detection
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Methods Experiments

(A) Results on ScanNet V2 and SUN RGB-D datasets
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3D-MPA (Engelmann et al., 2020) X 64.2 49.2 - - - - - -
Input Points ~ Encoder  Scene Points State Points MLCVNet (Xie et al., 2020) X 645 414 - - 598 - - -
GSDN (Gwak et al., 2020) X 62.8 34.8 - - - - - -
DEST-based framework emphasizes innovative decoder design. PBIligNe(t é]thmg et lalmz)glz;)) ; 22-4]1 g}g-g - - 2(])-} 22(7) - -
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5 point features serve as system inputs at different time steps. VDETR (Shen et al., 2024) v 774 650 768 645 675 504 668 497
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capture relationships between state points and scene points.
I ’M‘ (B) Visual Comparison on ScanNet V2 and SUN RGB-D datasets
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(b) ISSM-based Bidirectional Scan

* Transformer decoder solely
updates query point features.
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(a) ISSM-based Decoder

e

» Can we design a State Space
Model to replace it, enabling
simultaneous updates of scene
and query point features?
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* We design the ISSM-based decoder tailored to the characteristics
of 3D point clouds, fully harnessing the potential of the ISSM for
point cloud object detection.

Our DEST-based methods significantly outperform the baseline
methods on both ScanNet V2 and SUN RGB-D datasets.
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