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3. Pipeline

Neural Implicit Scalable Encoding for SLAM
Zihan Zhu * Songyou Peng * Viktor Larsson Weiwei Xu Hujun Bao

Zhaopeng Cui Martin R. Oswald Marc Pollefeys

NICE-SLAM

2. Goal

4. Results

iMAP* NICE-SLAM

Paper, code, and video are available at
pengsongyou.github.io/nice-slam

* equal contributions

1. Motivation

SDF
Occupancy
Color
……

Input: an RGB-D sequence for large-scale indoor scenes

Neural implicit representations are awesome!

Simple
HQ shape & color

Offline
Camera poses needed

iMAP [ICCV’21]

Fail to scale up to larger scenes

Slow convergence

Replica ScanNet

Mapping: Update hierarchical feature grids
Tracking: Update camera poses

Output: On-the-fly learn neural implicit surfaces & camera poses 

NICE-SLAM

……

5. More Studies

NeRF [ECCV’20]

UNISURF [ICCV’21]

Catastrophic forgetting

A single MLP Multi-res feature grids + tiny MLPs

Scalable to large-scale scenes
Local update → No forgetting
Fast convergence

Computation & Runtime

Ablation Study

GT MeshiMAP⇤ NICE-SLAM GT Mesh

Figure 1. Reconstruction Results on the Replica Dataset [?]. iMAP⇤ refers to our iMAP re-implementation.
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TSDF-Fusion w/ our pose iMAP⇤ DI-Fusion NICE-SLAM ScanNet Mesh
Figure 1. 3D Reconstruction and Tracking on ScanNet [?]. The black trajectory is from ScanNet [?], the red trajectory is the methods’
tracking result. We tried various hyperparameters for iMAP⇤ and present the best results which are mostly inferior.
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iMAP* NICE-SLAM GT MeshDI-Fusion
(Our re-implementation) (Our re-implementation)

Predicted Poses
GT Poses


