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Motion feedback DO NOT match the video pair
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A query video shows the motion to correct. A reference video provides the target.

Motion feedback must match 
the actual kinematic difference

Models can confuse the query 
and reference motions, giving 
corrections in the wrong direction.

Can models verify the actual motion difference?



Three diagnostics for motion hallucinations

Correct answers are underlined. 03

Directional: 624 QA     Attributional: 600 QA     Temporal: 316 QA



MotionHalluc benchmark construction
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553
video pairs

32
action categories

1,540
diagnostic questions



Perceive-Parse-Verify (PPV)
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A training-free baseline that uses numerical kinematic evidence at inference time



PPV improves overall accuracy across five models
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Kinematic measurements drive the gain

Ablation on Qwen3.5-plus, overall accuracy (%). 07
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Semantic hints alone
show no improvement.

Executing the queries adds
physical measurements and
raises accuracy by 12.39 pp
over the base model.

Reconstructed and GT motion yield similar overall accuracy in this ablation.



Conclusions
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Reliable motion feedback requires
explicit kinematic comparison.

MotionHalluc diagnoses directional, attributional and temporal errors
in paired-video reasoning.

PPV helps models understand motion more accurately, improving mean 
overall accuracy by 10.6 percentage points across five evaluated models.


