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GaussNav vs. Splat-Nav TUT

\
\ 1
| 1 Il 1
1 I 1
| : I 1
' ARG 1 I 1
I | Iy 1
: ‘ Iy _ I
1 e 1 !
1 ! 1
1 find 3D 1 : refine with |
! trajectory . polytopes :
| 1
1 1 : 1
1 Iy 1
1 I 1
1 Iy 1
1 1 | 3 1
I o Ly _— I
! . I — I
| 1 ‘ 1
1 global pat2hD 1 : T global path |
! plannlng I planning I
1 1 1
1 1 : 1
1 P I 1
! e I - ;3 I
! . ~— P ‘¥ I
! ! » =
1 ' I — 1
1 Iy 1
| 3D Gaussians I 1 I 4D Gaussians :
| 1 "
1 I 1
1 I 1
' ' ! Splat-N '
' ) Splat-Nav /
\
' GaussNav P

—— -
———————————————
——————————————————————————

————————

———————————————

10/ 17
Luca Wiehe | IN2107: Robot Perception and Intelligence



GaussNav vs. Splat-Nav TUT
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GaussNav vs. Splat-Nav TUT
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Experiments

GaussNav!2

Tests visual navigation pipeline on
Habitat-Matterport 3D (HM3D) dataset

Mainly tests success rate of reaching a
specified goal

Compares performance to baselines
e Including VIiT- and CNN-based
architectures
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Tests visual navigation pipeline on
Gaussian Splatting scenes and using a
real-world drone

Includes experiments for reaching goal
but also pose estimation and safety of
navigation pipeline

No direct comparisons to baseline
planning algorithms
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Results TUTI
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Executed Trajectories

Distance to GSplat (m)

GaussNav assumes known goal position
but still not tested on the same dataset
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Splat-Nav Polytopes
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Limitations

GaussNav!2

3D Voxel grids requires O(n3) memory (n
IS number of voxels per dimension)

2D projection for global path planning is
an optimality bottleneck for future
research

Keypoint matching with n keypoints of
e goal image and scene images introduces
O(n?) computational complexity
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Splat-Nav!3!

3D occupancy grids require O(n3) memory
(n is number of voxels per dimension)

Assuming that all images are given
ignores exploration subproblem

O(mn) computational complexity
through pairwise comparisons with m
robot and n total Gaussians

Can only find locally optimal paths
because we only consider collisions
with Gaussians in proximity
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Future Work TUT]
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Improvements Improvements

Geometrical Improvements
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Summary TUTI

Key Takeaways

1) Perception 2) Planning 3) Control Visual Navigation combines
0 several subproblems, papers
usually tackle one specific
r _— 1 subproblem
\Y :
3DGS reconstructions preserve
L J more semantic meaning than
traditional representations
- Exploration - Goal Identification - Pose Estimation GSrequires MANY Gaussians =>
- 3D Reconstruction - Obstacle - Low-level pose pairwise comparisons of
Avoidance control ellipsoids are expensive
- Optimal Path - Low-level
Planning trajectory control Navigating GS scenes in real-time

will remain a challenge for a while
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