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—#1 A method for achieving meaningful user understanding from raw footage
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https://minnesotanlp.github.io/SERUM-web

Current:
1. For every frame, in one pass
2. ask LLM to annotate what is going on

0.20 Manipulating test tube 0.60
L 0.38 with tweezers 0_2‘?)
0.15

Pipetting

Overview: SERUM watches what users do, and over multiple refinement passes asks “why"? Humans prefer SERUM's labels
% SERUM labels preferred over current standard

82.8% a=0.41

% SERUM labels accurate

88.3% a=0.40

% SERUM labels with intent grounding preferred vs activity only

Q: What is user doing? Current Standard

Looking at Opening Typing
Terminal Chrome keyboard

Placing labware on
0.627% workbench

— 0-10 seconds 10-20 seconds 20-30 seconds

Activity: Person is

SERUM (Ours)

1. For every frame, over multiple passes results Debugging
5. ngdLT_cl)\;l‘]aﬂgzllr;g gﬁ:glﬁ;aoar:::jglj/r/?mes Running Searc,;hing Modifying /_/\ N SERUM user models per'form better: at next-state
‘ somne 4 exp.py P environ User tends to get git prediction than Majority baseline & are best in single .
Pass 2i: Hey LLM, what is going on? commands wrong, let goal tasks (coding) 16.0

Action model Intent model me intervene!
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WAV \anipulating test tube 0.60 Next state perplexity
_ with tweezers 0.20 . . . . . . . (lower is better) 10.9 11.0
— ) Neighbor Correction: Neighboring frame labels Schematic equilibrium: Neighbor correction |
Rl 0.15 : : : : . : SERUM actions 8.2
m Placing labware on correct poorly supported/hallucinated labels and iterative refinement stabilize every video's SERUM Intents
0.75

kbench . - . L. .
HClLEISIE vocabulary to a schematic equilibrium. Majority Baseline

0.80 Normalized: semantically identical labels merged

(-46%) for more meaningful data analysis.

Precise, grounded details
Actions Intents Coding Physical Cooking Daily life
(n=19) (n=12) (n=15) (n=15)
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Pass 2i+1: Hey LLM, Why is user doing this? .

at box
pipetting samples into
0.60+,
Preparing lab 0.74
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—e— Raw vocab SERUM user models in action:

> 0% =— Normalized vocab
button G

SERUM predicts

B raising PR 21% v

dockerizing lambda 11%

Phase 1

viewing code 11%
other 57%
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releasing software 11%

Pass number raising PR v other 46%
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