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Background

[nput: complete video

== & e ¥
}&‘ ; }% 7 !ﬁﬁ_ﬁ 3 ® The video duration needs to be fixed.
Offline ! !u LA ? N ?l;;.

r; ¥ The complete video must be input at once. :> Poor Practicality

Reconstruction

® The relative parameters of the recording
device need to be fixed.

Output: single model representing the entire sequence

Reconstructed All at Once

Input: sequential frames

® Large-scale motion capture issues

I:> Good Practicality I:> ® Error accumulation problems
® Single optimization objective limitations

Online
Reconstruction

Output: reconstructed 3D Gaussians at each frame

Reconstructed Frame by Frame
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Contribution

[0 We propose Adaptive Hierarchical Motion Representation, an anchor-driven multi-scale
motion encoding paradigm, achieving an efficient yet compact motion representation. (Large-seale
meotien-capture-issues)

[0 We design a Dynamic Hierarchy Reconfiguration strategy to address anchor drift-induced

motion degradation. (Errer-aceumulationproblems)
[0 By adjusting the density of Anchor Gaussians, ReCon-GS dynamically balances storage and

rendering quality. (Single-optimization-objective limitations)

[0 Extensive experiments validate ReCon-GS’s superiority over current SOTA streaming method.
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Methodology

1. Using 3DGS
generate base

Gaussian with
AWGN injection

Framework of ReCon-GS »ﬁé : Frozen Q : Anchor Gaussian
e : Rigid Cluster
% :Training  :General Gaussian
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Methodology

' Framework of ReCon-GS

»ﬁé : Frozen

% :Training  :General Gaussian

Q : Anchor Gaussian
: Rigid Cluster
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Methodology

Framework of ReCon-GS »91@ : Frozen Q : Anchor Gaussian

" : Rigid Cluster
% :Training  :General Gaussian
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Methodology

Framework of ReCon-GS »ﬁe : Frozen Q : Anchor Gaussian

e : Rigid Cluster
% :Training  :General Gaussian

Image Rendering
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Methodology

. Framework of ReCon-GS »ﬁe : Frozen Q : Anchor Gaussian

e : Rigid Cluster
% :Training  :General Gaussian
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Methodology

Framework of ReCon-GS
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: Training

: Frozen Q : Anchor Gaussian
: Rigid Cluster

: General Gaussian
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6. By allowing
customization of the
density of Anchor
Gaussians, ReCon-
GS enables a 4D
reconstruction
paradigm with
variable storage
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Quantitative Results #1

[0 ReCon-GS achieves state-of-the-art (SOTA) performance on four commonly used datasets.

Calegory|Me|hod |PSNR (dB)t SSIMt LPIPS| Storage (MB)] Train (sec)] Render (FPS)T
4DGST (1] 3136 0950 0.131 03 78 30
offtine | STG [ 3205 0948 - 0.67 20 140
$aRO-GS (3] 32.15 - - 1.0 - 40 Category | Method | PSNR (dB)t  SSIM?T  Storage (MB)|  Render (FPS)t
Swift4D 32.23 - - 04 50 125 :
SplineGS [47] 32.60 - - - 11 76 NeRF-based | HyperReel [49] | 31.80 0.906 1.20 4
Dynamic 3DGS [42]|  30.67 - - -19.2 560 - . STG [9] 33.60 - 1.10 87
StreamRF 3068 0930 - 177315 15 12 Offline ‘ Ex4DGS [34] 33.62 0916 281 72
3DGStream’ (6] 3135 0948  0.130 7.6/18 8.1 245
Online  |4DGC [2] 3158 0943 - 105 50 168 Onli E-D3DGS [50] 33.24 0.907 1.54 79
QUEEN-I [4] 3219 0946 0.136 075 79 248 nine ReCon-GS (ours) 33.83 0.932 0.82 207
HiCoM' 3208 0953 0.130  0.48/0.69 6.6 255 — )
ReCon-GS (ours) I 040044 64 20 Quantitative Results on Technicolor dataset
Quantitative Results on N3DV dataset
| Meet Room PanoptcSports
Method PSNR Slorape Train Render PSNR Storape Train Render
(dB)T (MEB)| (sec)] (FPS)T  (dB)T (MB)|  (sec)] (FPS)T
IDGSream!’ [ 2930 4.0/4.1 4.77 260 2302 7981 5.87 30
IGS-1* [12] 30.13 1.26 2.67 252 - - - -
IHCoMT |3] 2057  030/0.39 391 236 2917 1.33/2.11 8.60 358
Ours 084 028030 186 256 2033 0.64/0.8 7.14 410
Quantitative Results on Meet Room and PanopticSports datasets
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Quantitative Result #2

[0 ReCon-GS effectively tackles the error accumulation issue. Additionally, it can adaptively adjust
its storage footprint based on user requirements.

31.0 30.5

Mmm T ML

n—yy ,\M“AWMNW\\A LT R W
30.0 " T A AL V"V—_Ww

Slope: -4.6 x 10™-4

w
o
o)

w
o
)

Flame Salmon Coffee Martina

PSNR (dB)
s
PSNR (dB)
N
o]
=]

29.0 Slope: -3.3 x 10"~ 28.5
285 ours 28.0
—— HiCoM —— HiCoM
28.0 ‘ 27.5
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Anti-Error Accumulation Frame Index Frame Index
Rate-Distortion Performance
33.0 35.00 34.0
34.75
32,5 ReCon-GS 33.5
— (Ours) 34.50
Bzl | Swifap .U QUEEN1 " 5aRO-GS _sa2s
== (ICLR25) (NeurIP824) (ACM MM24) o =330
- HiCoM = T
e . (NeurIPS24) . o 34.00 =
=
% 31.5 ADGC 3DGStream & 23.75 Q325
R (CVPR25) (CVPR24)
L )
31.0 4DGS 33.50
(CVPR24) 32.0 ]
33.25 S S : :gg; ~ i:::'::am . A 4DGC I SaRO-GS
icol Ours ® 4DGS 3DGStream
305 .| Seor Steak Y o, S Cook Spimacihv iz 3= 11
0.10.2 0.5 1.0 3.0 10.0 00 02 04 06 03 10 12 14 16 {8 76 7.8 B0 31350 02 04 06 08 10 12 14 16 L8 ' 7.6 7.8 80

Storage (MB) Storage (MB) Storage (MB)



Qualitative Results #1

[0 Compared to current state-of-the-art methods, ReCon-GS more effectively
enhances its perceptual quality.

Ours
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Qualitative Results #2

[0 Compared to current state-of-the-art methods, ReCon-GS more effectively
mitigates flickering artifacts in 3DGS.
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Qualitative Results #2

Thank you!

LLA Ea
https://villa.jianzhang.tech/

QR-code of our homepage: E _.l!
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