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Mistake Understanding — What? & Why?

Human mistake is an under-explored activity in development of Instructional AI.

Envisioning Instructional AI[1,2,3]: 
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Understanding human activity is fundamental



Existing Mistake Understanding
Lack of diagnostic details

“Modification Mistake”Mistake Recognition:

Attempt Video

Instruction Text: “Grab a chain whip”

YesMistake Detection:



Mistake Attribution — Problem Formulation

Instruction Text
Grab a chain whip

Mistake ATTributionInput

Attempt Video

Semantic Attribution

Grab a chain whip

Correct Predicate

Mistaken Object

Spatial Attribution

Point-of-No-Return (PNR): t=3.2s

Temporal Attribution



Challenges

- Benchmark: 
Hard to manually collect large scale mistake dataset and attribution annotation

- Method: 
Lack of a unified models to produce semantic (what), temporal (when), spatial (where) attribution
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MisEngine 
Automatically compose mistakes from existing action datasets 

The essence of mistakes is the divergence of video from text
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MisEngine 

The composition implies mistake detection & semantic attribution annotation
Inherit temporal and spatial attribution from original datasets

Inherit scale and diversity from existing action datasets



MisFormer
Pretrained VLM for feature extraction



MisFormer
Pretrained VLM for feature extraction

Tailored attribution heads



Quantitative Results 

Semantic Attribution

Temporal Attribution

Spatial Attribution

MisFormer, an unified model, outperforms baselines for individual task



Instruction Text

Correct Object

Prune chili peppers

Mistaken Predicate

GroundTruth

Attempt VideoInstruction Text

Prune chili peppers

Results: Semantic Attribution
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Results: Temporal Attribution

Attempt VideoInstruction Text

Prune chili peppers
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Results: Spatial Attribution
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Attempt VideoInstruction Text

Prune chili peppers

Point of No Return: t=2.1s

Ground Truth MediaPipe-U1: Not detected SSDA2: IoU=12.1% MisFormer(Ours): IoU=48.5%



More Results

Tie stem Take plateSemantic 

Temporal

Spatial 
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