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Abstract Experimental Methods

Artificial intelligence struggles to reason through long, multi-
step human activities. Important information may be distributed
across first-person video, third-person video, body-motion | ) e | . |

: : : : o Aria Gen2 glasses: egocentric, first-person video of participant’s hands and the working area
signals, and spoken instructions. We developed a synchronized . | o . .

_ _ _ o o Logitech Cameras: exocentric, wider scene and multiple angles to reduce occlusion

mUItlmOdal data—collecyon a_nd V'_Suallzatlon methOd_ for o Mudra Link wristbands: biosignal data on intentionality and wrist movement

studying task completion with mistakes and corrections.
Participants completed tool organization, grocery-shopping, and
food preparation tasks, and IKEA chair assembly and
disassembly while being recorded with Aria Gen2 smart glasses,
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Conclusion and Future Steps

Stage 1: Multimodal Data Collection This project demonstrates a proof of concept
| multimodal Al assistant that combines procedural
guidance with mistake detection.

e Human activities recorded using many different types of devices

The main contribution however is not a clinically
validated surgical system, but a synchronized data and
visualization pipeline for developing systems that
reason across multiple viewpoints, movement signals,

Stage 2. Expert-Observer Recording Framework

e EXxpert explained how to complete a task and observer performed actions
e Paired examples of spoken guidance, visible actions, and mistakes along with their corrections
o Putting tools back in drawers

exocentric cameras, and Mudra Link wristbands. These Inputs o Making a peanut butter and jelly sandwich transcripts, and task history. With further development
were synchronized , divided into temporal action segments, o Making a hotdog and testing. similar technoloav could provide an
connected to transcripts, and organized In a Parquet format. o Assembly and disassembly of an ikea chair N J . gy_ p
. . . . o | additional safety layer in a variety of fields.
Interactive Interfaces were created to display the video, Stage 3: Synchronization and Temporal Segmentation
biosignal, transcript, and task-segment data on a shared e Streams were not fully aligned
timeline. This work creates the infrastructure needed to train o Used a clap performed at beginning of recording to create a synchronization event . Multimodal task assistance can have applications in
future video-language models to provide step-by-step task ° LTJemdloglrattlhsegmznl't:aFtlon neede_dttotsm:? ur)atlcllp into jzpa_rgte Stepsd_ _t - - t manufacturing, equipment maintenance, laboratory
I I I I " Tay o Se on an mpeqg SCripts to aitgn streams an Ivide recoraings Into meaningrul proceaural segments * i
assistance in a variety of fields from robotics to medicine. y Peg Scrip J J grutp J work. emeraency resbonse. and education.
Stage 4. Data Processing and Organization
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e Data structured into Parquet format
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An Al assistant capable of observing the procedure could
potentially function as an additional safety layer. To do this
effectively, the system must understand more than a single video
frame. It must track objects, recognize the current procedural step,
and 1dentify whether an item has been removed or not.
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