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Human-AI Sketching

Jiho Park, Sieun Choi, Jaeyoon Seo, Minho Sohn, Yeana Kim, and Jihie Kim"
Dongguk University, Seoul, Republic of Korea
" Corresponding author Dataset

SEA: Sketch Evaluation metric . CommonSketch Dataget ——
c Motivation & Problem Statement Q Contributions et e ’
wmg al

efficient abstractions? '

0‘ high SEA :s\core - e beak -- wat er
ON| ) ~ ) 4l T ih
I i i - . 1. mmonSketch Te| (57 05 S (
Sketches are compact interaction media for human-Al ideation and CommonSketc B |
A human-draWIl SketCh benChmaI'k g \‘ij ‘L‘I;f,,fc f(’/ﬁ/j % %:7%?7} #2 Element level Commonsense Annotation

visual refinement.

. . . head £& wing £ water &
with captions and element-level Vst beak @@ breast @ tai v
. . 7 f‘ o £ leg R webbed foot ¥
. : : . . VQA annotations, built through L & = L 4 nostl X neck (@ feather dotail X
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a generative-Al-assisted,
human-in-the-loop pipeline.

difficult to
recognize

@ ‘ét _. A simple drawing of a duck,
QQ C ' characterized by distinct wings and a
> low SEA score . "
curved line representing water, on a
white background.

cues with visual economy.

 Existing metrics focus on recognition or similarity, but miss whether a
sketch conveys meaning efficiently.

 Existing datasets lack element-level annotations of what visual components
are expressed, omitted, or over-specified.

e Future human-Al co-drawing systems need interpretable element-level
signals to understand what users preserve, omit, or over-specify.

less detail more detail

2.SEA
A reference-free metric that evaluates sketch abstraction efficiency by
balancing recognizability and visual economy.

3. Toward Human-AI Co-Drawing
Ay Can we measure sketch abstraction efficiency through human- CommonSketch and SEA provide interpretable element-level signals that
'Q\ validated visual elements? can support future interactive sketching systems.

eBuilding CommonSketch with Human-AI Collaboration
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6 Experimental Results
A. SEA reflects abstraction efficiency (SEVA) B. SEA aligns with human perception C. Building blocks for an Al sketch partner
Model | Precision ¥ Recallt  F1Score{  Accuracy 1
Level 4 Level 8 Level 16 Level 32 Level 4 Level 8 Level 16 Level 32 Participants agreed with SEA's ranking ~ 88% of the time > -~
(closed- & open-source), and the score distribution tracks pen-source VLMs
@ human ratings. LLaVA [35] 0.749 0.819 0.782 0.706
= BLIP [32] 0.731 0.760 0.746 0.666
@ §® ] '\ Molmo [8] 0.798 0.949 0.867 0.812
0.8 . Qwen2.5-VL [4] 0.898 0.782 0.836 0.802
S | 0 o iobran) 0647 mPLUG-OwI13 [53] 0.883 0.686 0.772 0.739
SEA: -0.873  SEA:0.897 SEA: 0.962 SEA:0.657 | SEA:-0.903  SEA:0.988  SEA:-0.499  SEA:0.874 E 5.6l mmm 5E8 1Owerz s R InternVL [58] 0.804 0.890 0.845 0.789
v: 0.200 v: 0.400 v: 0.400 v: 0.600 v: 0.200 v: 0.267 v:0.333 v: 0.533 g PaliGemma2 [45] 0.673 0.809 0.735 0.624
P: 0.062 P: 0.845 P: 0.990 P: 0.880 P: 0.000 P:0.926 P:0.378 P: 0.994 o SmolVLM [37] 0.808 0.346 0.485 0.526
0.4
-n-; 0.294 0.269 0.260 Proprietary VLM
A A} g E @ C/%@ '50-2 1150115 GPT-4o [21] | 0.935 0.832 0.881 0.855
g 0.0 0.000 ol ' |—|—|(;;328 i Q3 Q4 VLMs can detect elements (CommonSketch as a VQA Bencmark)
SEA: 0.995 SEA: -0.900 SEA: 0.995 SEA: 0.965 SEA: -0.938 SEA: 0.953 SEA: 0.254 SEA: 0.300 fpLi : . . _ Spearman (L) _—
v: 0.250 v: 0.375 v: 0.250 v: 0.375 v: 0.300 v: 0.400 v: 0.700 v: 0.800 SEA Score distribution alignment with human judgments (N=37) 071 B 1.00 0.93 0.89 0.87 0.86 0.84 0.83
P: 0.994 P:0.137 P: 0.993 P: 0.963 P: 0.000 P:0.958 P:0.828 P:0.976 I .05 100 0.02 R
- ked 0.89 0.92 1.00 0.86 0.86 0.8
Metric | Level4  Level8  Level16  Level 32 Metric LLM VLM  Agreement (%) 097 090 88 100
SEA | -0.56+032  -0.23+030  0.29+024  0.434029 (S)EA SEA G(;I'JFTS‘SOS 0 GPg‘gOVL g;g rrae [0 R
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Across time-limited abstraction levels 4 — 32, SEA rises as recognizability is reached with SEA rank-order agreement with human judgments (N = 27) I T
economical detail — not by adding detail alone. SEA consistency across various models
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