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1 Motivation & Problem Statement

Sketches are compact interaction media for human-AI ideation and 

visual refinement.

• A good sketch is not necessarily detailed; it should preserve class-defining 

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.

• Future human-AI co-drawing systems need interpretable element-level 

signals to understand what users preserve, omit, or over-specify.

Can we measure sketch abstraction efficiency through human-

validated visual elements?

2 Contributions

1. CommonSketch

A human-drawn sketch benchmark 

with captions and element-level 

VQA annotations, built through 

a generative-AI-assisted, 

human-in-the-loop pipeline. 

2. SEA

A reference-free metric that evaluates sketch abstraction efficiency by 

balancing recognizability and visual economy.

3. Toward Human-AI Co-Drawing

CommonSketch and SEA provide interpretable element-level signals that 

can support future interactive sketching systems.

3 Building CommonSketch with Human-AI Collaboration

4 CommonSketch Overview 5 SEA

6 Experimental Results
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A.  SEA reflects abstraction efficiency (SEVA) B.  SEA aligns with human perception

SEA Score distribution alignment with human judgments (N=37)

SEA rank-order agreement with human judgments (N = 27)

C.  Building blocks for an AI sketch partner

VLMs can detect elements (CommonSketch as a VQA Bencmark)

Across time-limited abstraction levels 4 → 32, SEA rises as recognizability is reached with 

economical detail — not by adding detail alone.

Participants agreed with SEA's ranking ~ 88% of the time 

(closed- & open-source), and the score distribution tracks 

human ratings.

SEA consistency across various models

300 object classes across

14 semantic categories

23,100 human drawn, 

single object sketches

Natural language 

captions for each sketch

Class-wise commonsense 

knowledge base

Per-sketch element 

presence annotations

SEA quantifies how efficiently a sketch preserves recognizability with a 

compact set of commonsense visual elements.

Human-in-the-loop construction

• Humans draw single-object sketches under a standardized protocol.

• AI captions verify whether each sketch matches the target label.

• AI proposes class-level commonsense visual elements.

• Humans refine the element space to visible, drawable parts.

• Humans annotate per-sketch element presence as binary labels.

Instead of asking only “What class is this?”, 

CommonSketch asks: “Which class-defining elements are actually drawn?”

Dataset

• CommonSketch enables element-level analysis of sketch abstraction.

• SEA evaluates abstraction efficiency beyond recognition accuracy.

• SEA aligns with human judgments and separates failure modes such as low recognizability, missing key 

elements, and excessive detail.

• Element-level commonsense lets an AI read how a person abstracts, not just what.

Key takeaways
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