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Paper, code, and additional results can be found at
SCAN M E https://hengyiwang.github.io/projects/CoSLAM.html
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1. Introduction 3. Pipeline 5. Performance Analysis

RGB-D based Neural SLAM
Input data

1) Reconstruction (Better, Faster)

Camera
tracking

\\\j:::::::::::::::::::::::: ____________________________________________________________________________________________________________________________________ e EEEE LR -2 Mapping: Update camera pose and

Tracked frame 1. Tracking: Update camera pose only

" Tracking process @ RGB-D stream Ray sampling

Acc Comp Comp.

Dataset Method FPS #Param.

Scene = & - . . . . (cm) (cm) Ratio
{ " / : HashGrid encoding \ model parameters by sampling rays from
i ) , LEA8 . Scene representation | :
representation -\ RY ) ﬁsmootci) all keyframe rays (NeuralRGBDicvrr22]) IMAP 362 433
= C | 3 Model: HachGrids OneBlop for SOE Replica |NICE-SLAM 237 264 9113 09 174
— L : \ . Model: HashGrid+OneBlob for
A ’ Co-SLAM 210 2.08 9344 17.4 0.3
Voume | __, [’ ; Pixel feature+OneBlob for color
Keyframe N d - sampling Sunth iIMAP* 18.30 26.41 2073 0.3 0.2
i O . : 4. Smoothness: Regularize feature to ynthetic
Mk | . . (oo ; : | At NICE-SLAM 596 530 7746 1.3 3.1
database / : | o° Lrgs | avoid free space noise (hash collision) RGBD
e : 4 ' r : | Co-SLAM 2.95 2.96 86.88 15.6 0.3
a) RGB-D sequence b) Tracking + Mapping c¢) Trajectory + Reconstruction _
2) Tracking (Better, Faster)
Keyframe
database e
w/o smooth Dataset Method

Coordinate encoding + MLP iIMAP* 36.7 04 0.2
A R = ((f‘;ig'::;) NICE-SLAM 9.6 0.7 101.6

4 Y . Co-SLAM 8.7 12.8 1.6

' iIMAP 4.2 9.9 0.2

Parametric encoding + Tiny MLP Scalable i -Egl}s.ﬂcle?r?ezl)D NICE-SLAM 2.5 0.1 3.1

Co-SLAM 24 13.3 1.6
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Memory efficient
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Information gain -> keyframe  Every k frame -> keyframe Every k frame -> keyframe rays B _ | ' | _ _ Joint encoding helps the memory compression

Active sampling Visual overlapping Global samplig




