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Mamba deep learning refers to a novel architecture that enhances various applications in machine learning and deep E |C|t 7:7(
learning, particularly in modeling long-range dependencies with linear computational complexity. This architecture has ., ¢
been effectively utilized in diverse fields, including hydrology, medical imaging, and multi-modal tasks, showcasing its ﬁﬁu%’fﬁj

versatility and efficiency. Below are key aspects of Mamba deep learning. LA
Applications in Hydrology = jﬁlj
* The Mamba model has been employed for daily runoff prediction, outperforming traditional models with an
average NSE of 0.904 across three hydrological stations (Jia et al., 2024). SU m ma ry
* A lightweight variant, LightMamba, incorporates partial normalization to improve performance in discerning
nonlinear trends in streamflow data (Jia et al., 2024).
Advancements in Medical Imaging
* MambaClinix integrates Mamba with a hierarchical gated convolutional network, enhancing 3D medical image
segmentation by capturing both local and long-range features efficiently(Bian et al., 2024).

* This model achieves high accuracy while maintaining low computational complexity, making it suitable for clinical .. oo
IR Elicit —fEHY

applications (Bian et al., 2024).
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7. OccMamba: Semantic Occupancy Prediction with
State Space Models

Heng Li, Yuenan Hou, Xiachan Xing +2 more

19 Aug 2024
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Mamba deep |learrifg refers to the Mamba
architeettire, which offers global modeling with
linear computation complexity, enabling efficient
processing of large voxel grids in semantic
occupancy prediction, as demonstrated in the
OccMamba network for improved performance on
benchmark datasets.
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Summary for “7. OccMamba: Semantic Occupancy Prediction... ™

Abstract

Training deep learning models for semantic occupancy prediction is challenging.

Transformer architectures are often used but have high computational
complexity.

The Mamba architecture offers global modeling with linear computation
complexity.

OccMamba is introduced as the first Mamba-based network for this task.
A 3D-to-1D reordering operation is proposed to improve performance.

OccMamba achieves state-of-the-art results on OpenQOccupancy, SemantickITTI,
and SemanticPOSS.

It outperforms the previous state-of-the-art by significant margins.

Code will be released upon publication.

Introduction

Semantic occupancy prediction is crucial far autonomous driving and robatics.

Challenges include numerous occupancy grids, occlusion, and complex
scenarios.

Recent methods show progress but are limited by uni-modal inputs.
Multi-modal approaches improve but struggle with global information capture.

Transformer models are effective but computationally expensive for large voxel
grids.
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* |t utilizes 2D keypoints for monocular
reconstruction. 1]

* The method factors shape and viewpoint
during learning. (11

* |t compares against strong baselines with
diverse benchmarks. [21

* The approach emphasizes inexpensive 2D
keypoint labels. (21

* The paper addresses image-to-geometry
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