
Jaeah Lee1  Changwoon Choi2  Young Min Kim2  Jaesik Park1

Seoul National University

1 2

Experimental ResultsMethodTL;DR

Guide Draw

Liv3Stroke

time

View-consistent Dynamic 3D Sketch 

✓ Liv3Stroke🖊 is a novel approach for reconstructing dynamic sketches 
with deformable 3D strokes directly from video frames. 

Qualitative Results

Quantitative Results

Additional Results

Problem Definition
✓ Tracking 3D motion in videos is fundamentally ambiguous due to 

complex object types and projection into 2D frames.
✓ Recent methods often aim for dense reconstruction, making them 

sensitive to appearance changes or imprecise alignments.
✓ We explore sketch-based abstraction to express 3D movements in a 

compact and robust way.
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✓ Extract 3D motion guidance from frames for rough stroke movements.
✓ Transform strokes and adjust control points for dynamic 3D sketches.

Why perceptual loss?
Rendered points and reference 
views are of different types,
→ making direct comparison
 (e.g., pixel-wise) difficult.
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Qualitative results of 3D guidance. Ablation Study on Sketch Reconstruction

✓ Each project point is represented as a Gaussian unit. 
→ Result frames ({𝒥!}) are represented as image intensities.

Sketch representation
• Define a 𝑠𝑘𝑒𝑡𝑐ℎ as 𝑛 black strokes on 

the white background.
• Each stroke is presented as a 3D cubic 

Bézier curve, with four control points: 
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✓ Optimization
Per-frame loss:

Overall loss function:

Regularization terms:
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✓ Optimization
Per-frame loss (with features from perceptual space):

Overall loss function:

Regularization terms:
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After fine stage
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