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v Liv3Stroke# is a novel approach for reconstructing dynamic sketches
with deformable 5D strokes directly from video frames.
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Problem Definition

v Tracking 5D motion in videos is fundamentally ambiguous due to
complex object types and projection into 2D frames.

v' Recent methods often aim for dense reconstruction, making them
sensitive to appearance changes or imprecise alignments.

v' We explore sketch-based abstraction to express 3D movements in a
compact and robust way.
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Method Overview

v Extract 3D motion guidance from frames for rough stroke movements.
v Transform strokes and adjust control points for dynamic 3D sketches.
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Recovering Dynamic 3D Sketches from Videos
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v’ Each project point is represented as a Gaussian unit.

Positional encoder

g ¥ v Optimization

— Result frames ({J;}) are represented as image intensities.
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Experimental Results

Quantitative Results
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Strcutural alignment (1)
Novel views  Fixed view

Motion prompt similarity (1)

Method Novel views  Fixed view

CLIPasso 0.7604+0.107 0.740£0.127 0.659+0.007 0.664+0.011
Sketch Video Syn. 0.663 +£0.115 0.657+0.135 0.654+0.011 0.658+0.011
Sugg. Contours 0.784+0.102 0.750£0.119 0.661 £0.013 0.656+0.016

Liv3Stroke (Ours) 0.693 £0.096 0.683£0.108 0.656+0.006 0.656+0.008

Quantitative results of dynamic 3D sketches.

Qualitative Results

Reference views CLIPasso
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Method Per-frame Motion velocity
Chamfer (]) distance (x1073)({)
4DGS 0.2054+0.046 4.6043.00
Deformable 3DGS 0.302+0.170 5.051+4.06
SC-GS 0.294 4+0.055 4.2142.75
DG-Mesh 0.27740.059 4.104+2.70
Liv3Stroke (Ours) 0.252+£0.049 4.16 £2.34

Sketch Video Synthesis

Quantitative results of 3D guidance accuracy.

Suggestive Contours Ours

Qualitative results of sketch synthesis works

Reference views

Results under changing light conditions

Additional Results

Qualitative results of 3D guidance.
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Qualitative results on real-world scenes

Ablation Study on Sketch Reconstruction
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