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Abstract A Introduction

SVG graphics are editable structured documents, but Vector graphics are central to design workflows: 1cons, illustrations, diagrams, and Ul assets need to stay scalable, editable,
semantic objects in SVG scenes often do not align with and reusable. Creative Al systems should not only generate whole 1mages, but also help users inspect, edit, reuse, and
paths, groups, or other elements in the document tree. recombine existing visual assets. SVG is a natural format for this: it stores an image as structured elements — paths, groups,
This makes object-level access difficult for creative styles, transforms, and definitions

workflows that require extracting, editing, or reusing Problem. Semantic objects in SVG often do not align with paths, groups, or the document tree — styles, transforms,
parts of existing vector assets. clipping, and "defs’ break the link between visual objects and XML nodes.

We introduce text-guided vector object extraction, Task. Given an SVG scene and a text query — recover the referred object (or object set) as a standalone editable sub-SVG
where the goal is to recover an editable sub-SVG assembled from existing primitives.

corresponding to a natural-language query.
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and vector-aware evaluation, containing 2,793 . SVG Scene Structure Example
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Friase th.e input SVG Given t"he |mage.and i et ety ik predlftsahlgh-quallty matches (overlaps or is fullypinside) the target maskF;'tree"). Hi0 prunact SV vtk i s NeW taSk: text'gUided VeCtOI‘ Obj eCt eth‘aCtion
to a raster image (PNG). tree”, Grounding DINO returns segmentation mask for the Keep elements with score 2 0.8. Build pruned SVG subtree as a new SVG (tree only). c . o
bounding boxes withscore and bounding box from DINO. - P ‘ for ObJeCt-level access to eXIStlng SVG scenes.
text labels. SVG el;nwnls Bl e IRaste:izedsk :’ree r:::: i‘-:atf:h score X ED:{;;:T{, . . .
sty el B soiore; BB dsnnnsnint £ ot g Proposed Benchmark with node-level annotations
nput SVG (vector .
e Text query ki . 0.93 and vector-aware evaluation.
Tree components i . Pruned SVG (tree only)
N | 7/ tree - -.
Q -@- ' M el | n e Raster-grounded method: render — Grounding
I — b3 . .
> Detections (onlyfo tree’) — Keep score 2 0.8) | e DIN(? .—> box/ .SAM mas.k — inclusion-aware
- . wng A u n &0 b | primitive filtering — valid sub-SVG.
Tl 10 & N Y
tree 0.96
ookl 0.00
House - door
L Predicted mask for “tree” e (rctangl “ n 0.00 I L J‘ f . \
! hnipend =l = N & QRS . Benchmark Construction
(discarded) :
Raster (PNG) Hovse = chimney . . .
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SVG . .
. Output: Output The benchmark includes three annotation types that
bounding boxes +score+ labels precise mask for "tree” Result: only SVG elements that sufficiently match the tree mask are kept. reﬂect different forms Of ObjeCt'level access in SVG
Here we keep “Tree crown” and “Tree trunk”. All other shapes have score 0 and are discarded. scenes:
— single visible object (sun, phone, tee);
4 0 . ¢ ) — multiple visible objects (clouds, eyes, windows);
Xpermments — repeated object instances union of all correspondin
p ] p g
Table 3. Comparison with structured LLM baselines on the LLM-eligible subset. Raster-grounded variants are evaluated instance masks.
on the same lenth-.cc.)nstralne.d subget of SVG scenes used by Qwen. Qwen 1s compe.tltl.ve n exact match, while Table 1. Summary statistics of the proposed benchmark
raster-grounded primitive filtering achieves stronger node-level overlap and rendered ROI similarity. for textguided vector object extraction.
Method ExactT NodeloU7T NodeF17T PSNRgror1T SSIMgort Statistic Value
gdino-base + box-fill 0.177 0.439 0.514 25.78 0.702 g enes o
gdino-base + sam-vit-base 0.132 0.368 0.434 20.20 0.643 Evaluation samples 2793
gdino—tiny + box—fill 0.160 0.426 0.507 22.68 0.684 Unique text queries 1,565
gdino-tiny + sam-vit-base 0.126 0.367 0.438 18.54 0.633 Mean XML nodes per SVG 84.4
Median XML nodes per SVG 45
Qwen 3.6 35B A3B 0.185 0.369 0.421 24 .42 0.681 Max XML nodes pﬁl‘pSVG 1.362
Gemma 4 26B A4B IT 0.054 0.102 0.120 10.61 0421 Mean drawable primitives per SVG ~ 61.6
\ /L J
GT+ prompt GDINO-base - boxes GDINO-base  mask GDINO-base - RGB SAM ViT-B - mask SAM VIiT-B - RGB Qwen 3.6 Gemma 4

Conclusion

Object-level access to SVG = raster grounding +
primitive selection — editable sub-SVG, not a
raster crop.

We provide a benchmark (2,793 pairs) with
node-level evaluation — primary metrics: IoU,
F1, exact match.

Box-fill masks outperform SAM for vector
primitive selection (coarser boxes give better
primitive coverage).

Structured LLM node-mask baselines are limit-
ed by context length and weaker node overlap

Figure 2. Qualitative comparison on eleven curated SVG—query examples. Each row corresponds to one annotated target. Next: better raster grounding, instance-level
Columns show, from left to right: the rendered SVG scene, the ground-truth extraction with a prompt label, Grounding SVG metrics, SVG-aware models.
DINO boxes, the gdino-base + box-fill mask and RGB extraction, the gdino-base + sam-vit-base mask and RGB extraction,

and structured node-mask predictions from Qwen 3.6 and Gemma 4. The examples include cases where the raster-grounded

method clearly outperforms Qwen, cases where Qwen 1s partially competitive, and cases where Qwen achieves higher 4 https://github.com/Izhan Varsky/svg-
node-level overlap. object-extractor
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