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PROBLEM Background & threat model

Goal: decide whether a deployed API derives from a protected base lineage

Fine-tuned outputs obscure the base lineage in pixel space.

Why visual fingerprints fail after fine-tuning

Style, color, and composition 
can be rewritten;

CSF avoids direct output matching. It asks what semantic category a model tends to choose under rare, underspecified prompts.

INSIGHT Rare compositions expose preserved model behavior

METHOD CSF framework

Pipeline: query-only compositional probing → category distributions → Bayesian lineage decision.

RESULTS

Experimental results

ANALYSIS

Analysis: why the evidence is usable

Human-perceptual validation

Context sensitivity

CHALLENGE

❑ Why do watermarks survive fine-tuning?

❑ Fine-tuning overwrites behaviors supported by downstream data:

❑ CSF replaces injected triggers with rare semantic compositions.

❑ But images drift in style after fine-tuning, so CSF avoids raw visual matching.

❑ We view T2I models as Text-to-Category generators:

❑ Good probes are rare, underspecified, sampleable, and category-classifiable.

Takeaway

Robustness to Concept Eraser

Query-only access: API samples only; no watermark, internals, or generation control.

Human + independence checks: The name-game study and context shifts show semantic behavior rather than a 
single visual artifact.

Defense and outliers stay explicit: Robustness is argued by aggregated evidence under uncertainty, not by forcing 
every prompt or attack case to decide.

When humans judge generations from naive prompts, visually 
similar fine-tuned models are often confused with the wrong 
base lineage. CSF prompts expose more diagnostic semantic 
choices, making the correct source family easier to identify.

Even after concept erasure, the correct base lineage remains 
the dominant posterior.

Changing only the scene context shifts category mixtures, 
confirming that CSF probes semantic behavior rather than fixed 
image artifacts.
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