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TractorBeam: Personalized AI Sensemaking
 Support via Collaborative Machine Annotation

TractorBeam instruments 
Mozilla's pdf.js viewer, letting 

sensemaking start where it 
usually does: reading.

User and machine highlights 
are simultaneously displayed 
on the PDF, allowing users to 

evaluate and offer feedback to 
improve machine highlights

Highlight style indicates 
provenance and certainty: 
underlines indicate user 

annotations, squiggly indicates 
machine highlights

Users specify what they want 
to look for in  highlighters. 
Highlighters are versioned, 

and editable anytime, to 
facilitate users evolving their 

conceptual model.

AI Highlighting is always 
initiated by the user, and is 

based on the users 
highlighters.

Users can configure any 
OpenAI- or Anthropic- 

compliant model, or even run 
a model in the browser.

Highlight: Managing Data 

Highlight: Navigation User Study

Future Work

6 Users across materials science (2), materials informatics (1), 
environmental policy scholarship (2) and broadcast journalism (1)

Users felt they could iterate

"I would say it’s the second pass that I saw functionality on" (P3)

"Once we described it, it is good" (P2)

"just needed one negative example of the first author, and it 
corrected that on another attempt" (P1)

• Multimodality: Different processing for text and other page elements, 
like tables or charts, ignoring e.g. footnotes

• User Agency: How can we empower individual users to confidently 
create, evaluate, and edit model behavior? 

• Preserving interpretive work: How can we build technology that allows 
for ambiguity, subjectivity, and positionality? 
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