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Overview

In this supplementary document we present material that would

otherwise crowd the main text: extra implementation and metric

definitions, additional qualitative figures, and full quantitative tables

over multiple input resolutions on the same Deep Sketch bench-

mark [Yan et al. 2024] and metrics reported in the main Experiments

section (the main paper focuses on representative qualitative figures

and the 512 px tables there).

A Additional Method and Implementation Details

Loss Details. The self-intersection loss Lint (P), penalizes the

presence of self-intersections for each Bézier segment [Hirschorn

et al. 2024].

Lintersect (P)

=
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𝑛−1
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𝑘=0

AND(XOR(𝑂 (P3𝑘 , P3𝑘+1, P3𝑘+2),𝑂 (P3𝑘 , P3𝑘+1, P3𝑘+3)),

XOR(𝑂 (P3𝑘+2, P3𝑘+3, P3𝑘 ),𝑂 (P3𝑘+2, P3𝑘+3, P3𝑘+1))), (1)

where𝑂 (A,B,C) computes the orientation of points A,B,C, defined

as

𝑂 (A,B,C) = sigmoid
(

(B𝑦 − A𝑦) (C𝑥 − A𝑥 ) − (B𝑥 − A𝑥 ) (C𝑦 − A𝑦)
)

.

(2)

Implementation Details. For solid line art, we optimize for 200

iterations using the reconstruction loss only, with 𝜆LPIPS = 2× 10
−3.

For textured line art, we optimize for 1, 000 iterations using both the

reconstruction loss and the geometric loss, with 𝜆LPIPS = 2 × 10
−3,
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𝜆cont = 0.1, 𝜆int = 0.1, and 𝜆curv = 1×10−4. Themaximum curvature

threshold is set to 𝜅max = 1 × 10
4.

During optimization, stroke simplification and densification are

applied every 100 iterations with thresholds 𝑜min = 0.01, 𝛿max =

1 × 10
−5, and 𝑑min = 5 pixels.

Chamfer Distance. Given two sets of points P and P̂ sampled

from the vector ground truth and the vectorization result, respec-

tively, we compute the Chamfer Distance between

𝑑Chamfer =
1

2|P |

∑︁

p∈P

min

p̂∈P̂
∥p − p̂∥2 +

1

2|P̂ |

∑︁

p̂∈P̂

min
p∈P

∥p̂ − p∥2 . (3)

Here we sample 200 points uniformly along each stroke. We also

compute the relative stroke length difference between the ground

truth and the result, which is the ratio between the absolute stroke

length difference and the ground truth stroke length.

B Additional Results

The following pages extend the qualitative and quantitative results

shown in the main paper. We first provide additional side-by-side

comparisons on the clean and textured Deep Sketch-style bench-

marks (Figures 1 and 2), followed by extended brush-stroke texture

evaluations (Figures 3 and 4), comparisons against DiffVG as differ-

entiable renderer and extra video results on the dataset of Mo et al.

[2024] (Figure 5). The main paper shows representative comparison

figures and 512 px benchmark tables; here we include supplementary

examples and full per-resolution tables (Tables 1 and 2).

Full benchmark tables (clean and textured). We evaluate on the

benchmark of Yan et al. [2024], rasterizing vector ground truth at

several resolutions: 256, 384, 512, 768, or 1024 pixels (matching the

row groups in the tables), using the same clean and textured pro-

tocols as in the main paper. For each method and resolution we

report: success rate, the fraction of benchmark scenes for which

the method’s pipeline completed without numerical failure and

produced a valid output for scoring; Chamfer distance and stroke

length difference (see Section A); mean stroke count; and recon-

struction quality via LPIPS, PSNR, and SSIM between the rendered

vectorization and the raster input.
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VirtualSketch[2021] PolyFlow[2021] PolyFields[2019] DeepSketch[2024] OursInput

Fig. 1. Additional qualitative comparisons on clean line art (black strokes, uniform width) from the same benchmark family as in the main paper. Each row

shows the raster input, several baselines (VirtualSketch, PolyFlow, PolyFields, DeepSketch), and our result. These examples supplement the main qualitative

comparison figure and highlight cases where our reconstruction remains faithful to thin structures and stroke topology while staying compatible with

downstream editing.
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PolyFlow[2019] VirtualSketch[2021] DeepSketch[2024] OursGround Truth

Line texture

Line texture

Line texture

Line texture

Line texture

Fig. 2. Additional qualitative comparisons on textured line art with varying stroke width and brush appearance, supplementing the main textured comparison

figure. Strokes are shown in distinct colors. Our vectorization tends to assign colors more consistently with semantic parts and avoids merging unrelated

regions compared to other methods. We also show the estimated brush texture.
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Resolution Metric VirtualSketch[2021] PolyFlow[2021] PolyFields[2019] DeepSketch[2024] Ours

256px

Success Rate ↑ 100% 99.73% 100% 100% 100%
Chamfer Dist. ↓ 4427.54 8.78 7.02 5.62 2.91
Str. Len. Diff. ↓ 92.57% 17.49% 19.04% 8.53% 4.94%
Str. Count 14.70 132.51 139.08 89.87 114.59

LPIPS ×10−3 ↓ 436.31 56.13 47.52 20.22 14.84
PSNR ↑ 23.82 30.32 30.36 33.31 37.30

SSIM ×10−2 ↑ 73.64 92.26 92.17 96.10 98.39

384px

Success Rate ↑ 100% 98.64% 100% 100% 100%
Chamfer Dist. ↓ 945.04 4.23 3.82 3.65 2.65
Str. Len. Diff. ↓ 67.97% 7.62% 8.08% 5.37% 2.48%
Str. Count 40.50 138.37 141.19 97.60 88.25

LPIPS ×10−3 ↓ 283.33 33.52 26.94 13.60 8.12
PSNR ↑ 24.93 30.81 30.98 32.73 38.24

SSIM ×10−2 ↑ 80.56 96.22 96.01 97.63 99.25

512px

Success Rate ↑ 100% 97.56% 100% 100% 100%
Chamfer Dist. ↓ 149.29 1.75 1.55 1.45 0.94
Str. Len. Diff. ↓ 34.06% 10.59% 4.58% 3.14% 1.40%
Str. Count 84.86 141.37 143.84 94.58 113.65

LPIPS ×10−3 ↓ 124.33 21.93 20.58 10.07 5.15
PSNR ↑ 25.87 31.28 30.92 32.44 39.70

SSIM ×10−2 ↑ 89.96 97.90 97.28 98.37 99.62

768px

Success Rate ↑ 100% 95.93% 97.29% 100% 100%
Chamfer Dist. ↓ 10.25 1.36 1.19 1.26 1.15
Str. Len. Diff. ↓ 9.86% 12.04% 2.70% 2.17% 1.23%
Str. Count 125.35 194.91 148.68 95.43 108.02

LPIPS ×10−3 ↓ 36.50 14.81 13.76 6.67 3.26
PSNR ↑ 27.04 31.19 30.75 32.43 38.98

SSIM ×10−2 ↑ 96.36 98.64 98.39 99.06 99.75

1024px

Success Rate ↑ 100% 92.95% 94.85% 100% 100%
Chamfer Dist. ↓ 18.53 1.34 0.87 1.06 0.89
Str. Len. Diff. ↓ 8.27% 14.19% 1.64% 1.69% 0.84%
Str. Count 123.43 212.84 132.62 95.65 108.40

LPIPS ×10−3 ↓ 35.69 24.94 9.87 5.34 1.80
PSNR ↑ 27.04 28.87 31.08 32.49 40.13

SSIM ×10−2 ↑ 97.36 98.07 98.97 99.34 99.87

Table 1. Quantitative comparison on the clean benchmark dataset [Yan et al. 2024] over input resolutions (metrics summarized in the preceding paragraph).

Ivan Puhachov,WilliamNeveu, Edward Chien, andMikhail Bessmeltsev. 2021. Keypoint-
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(TOG) 40, 6 (2021), 1ś17.

Chuan Yan, Yong Li, Deepali Aneja, Matthew Fisher, Edgar Simo-Serra, and Yotam
Gingold. 2024. Deep sketch vectorization via implicit surface extraction. ACM
Transactions on Graphics (TOG) 43, 4 (2024), 1ś13.
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Resolution Metric VirtualSketch[2021] PolyFlow[2021] PolyFields[2019] DeepSketch[2024] Ours

256px

Success Rate ↑ 100% 98.91% 99.73% 100% 100%
Chamfer Dist. ↓ 422.24 17.62 16.36 6.52 4.20
Str. Len. Diff. ↓ 20.20% 16.28% 18.46% 10.95% 10.89%
Str. Count 156.09 121.75 89.44 88.72 56.96

LPIPS ×10−3 ↓ 240.64 91.01 193.93 77.74 22.85
PSNR ↑ 16.72 18.09 17.47 19.50 26.84

SSIM ×10−2 ↑ 72.34 87.79 77.99 91.19 98.23

384px

Success Rate ↑ 100% 98.64% 99.73% 100% 100%
Chamfer Dist. ↓ 299.50 14.87 12.37 2.96 3.14
Str. Len. Diff. ↓ 15.79% 13.46% 15.11% 6.89% 6.81%
Str. Count 234.65 161.87 119.09 97.28 72.99

LPIPS ×10−3 ↓ 170.09 130.06 129.98 116.00 21.49
PSNR ↑ 18.33 18.17 19.09 18.72 29.16

SSIM ×10−2 ↑ 78.74 86.34 82.58 88.04 98.75

512px

Success Rate ↑ 100% 96.21% 99.19% 100% 100%
Chamfer Dist. ↓ 622.12 4.52 4.47 2.05 1.13
Str. Len. Diff. ↓ 14.51% 11.60% 11.06% 4.68% 5.08%
Str. Count 103.32 201.29 156.92 108.02 121.85

LPIPS ×10−3 ↓ 159.04 117.06 119.12 109.36 18.43
PSNR ↑ 18.40 18.99 19.08 19.44 29.02

SSIM ×10−2 ↑ 86.23 88.94 88.73 89.96 98.77

768px

Success Rate ↑ 100% 94.04% 97.02% 100% 100%
Chamfer Dist. ↓ 302.50 6.69 6.97 3.83 1.21
Str. Len. Diff. ↓ 16.88% 11.77% 10.08% 3.11% 3.12%
Str. Count 420.15 240.21 192.41 97.60 101.78

LPIPS ×10−3 ↓ 103.86 92.16 59.86 83.97 18.96
PSNR ↑ 21.98 24.33 23.39 21.98 32.54

SSIM ×10−2 ↑ 89.94 92.72 92.39 93.20 99.35

1024px

Success Rate ↑ 100% 91.87% 94.31% 100% 100%
Chamfer Dist. ↓ 555.44 4.89 4.78 1.96 1.02
Str. Len. Diff. ↓ 22.28% 12.25% 10.10% 2.15% 2.45%
Str. Count 516.03 291.46 238.16 105.54 110.58

LPIPS ×10−3 ↓ 100.19 64.08 39.96 40.06 17.22
PSNR ↑ 23.93 24.41 27.03 26.22 33.93

SSIM ×10−2 ↑ 94.65 95.56 97.24 97.31 99.49

Table 2. Quantitative comparison on the textured benchmark dataset [Yan et al. 2024] over input resolutions (metrics summarized in the preceding paragraph).
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Fig. 3. Brush appearance and fitting fidelity. On each row we show the original brush, the rendering after fitting, the learned brush texture and then the

application of the brush in DCC software.
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Fig. 4. Brush appearance and fitting fidelity (additional results). On each row we show the original brush, the rendering after fitting, the learned brush texture

and then the application of the brush in DCC software..
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Input

Frame = 1 Frame = 1 Frame = 5 Frame = 10 Frame = 15

Results after video fitting

Fig. 5. Additional video vectorization results using the dataset and setup of Mo et al. [2024]. We jointly optimize Bézier strokes across all frames with our

differentiable 2D Gaussian renderer; stroke colors indicate persistent stroke identities as they are tracked over time. The figure includes multiple sequences or

timesteps so that temporal coherence and reconstruction quality can be compared to per-frame fitting (discussed in the main paper’s video figure).

Ours Our Init. + DiffVGGround Truth

Fig. 6. Qualitative comparisons between using our differentiable renderer and DiffVG.

Ours DiffVGGround Truth

Fig. 7. Starting from a randomly initialized set of strokes (1024), we compare using our differentiable renderer and DiffVG as back end.
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