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Motivation 

•  More & more videos on the Web 
– Universities recording lectures 
– Cultural organizations interviewing experts 

MIT OCW 8.01: Professor 
Lewin puts his life on the line in 
Lecture 11 by demonstrating his 
faith in the Conservation of 
Mechanical Energy.  
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Motivation 

•  Challenges 
– Volume 
– Search 

– Accessibility 
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Why do we want these tools? 
MIT OpenCourseWare Lectures 

•  Improve search and retrieval 
•  What do we have? 

– Existing videos & audio, new video 
–  Lecture notes, slides, etc. for domain model 
– Multiple videos/audio by same lecturer for 

speaker model 
– Diverse topics/disciplines 

•  Improve presentation 
•  Facilitate translation -?- 
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Why do we need these tools? 
University of Queensland 

•  Lecture podcasting 
•  25 years of interviews with world-class 

scientists, Australian Broadcasting 
Company 
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What can we do today? 

web.sls.csail.mit.edu/lectures/ 

•  Spoken Lecture Browser 
– Requires Real Player 10 
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How do we do it? 
Lecture Transcription 

•  Spoken Lecture: research project 
•  Speech recognition & automated transcription 

of lectures 
•  Why lectures? 

– Conversational, spontaneous, starts/stops 
– Different from broadcast news, other types of 

speech recognition 
– Specialized vocabularies 
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Spoken Lecture Project 

•  Processor, browser, workflow 
•  Prototyped with lecture & seminar video 

– MIT OCW (~300 hours, lectures) 
– MIT World (~80 hours, seminar speakers) 

Supported with iCampus MIT/Microsoft Alliance funding 

James Glass 
glass@mit.edu 
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Spoken Lecture Browser 

web.sls.csail.mit.edu/lectures 
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Eigenvalue Example 

web.sls.csail.mit.edu/lectures 
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Current Challenges: Accuracy 

•  Accuracy 
–  Domain Model and 

Speaker Model 
•  Transcripts 
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Transcript “Errors” 

•  “angular momentum 
and forks it’s 
extremely non 
intuitive” 
–  “folks”? 
–  “torques”? 

•  “introduce both fork 
an angular 
momentum” 
–  “torque”! 
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How Does it Work? 
Lecture Transcription Workflow 
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Domain Model Speaker Model More Info: 
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That’s what we have today… 

•  Features 
– Search 
– Segmentation of video 
– Concept chunking 
– Bouncing Ball Follow Along 
– Randomized Access 

•  Challenges 
– Accuracy ~mid-80% 
– Errors 
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Where do we go next? 

•  99.9% Accuracy? For accessibility 
•  Bookmarks and state 
•  Crowd-sourced modification 
•  AI on front end, user speaks terms s/he wants to find 
•  On commercial videos, from libraries 
•  Video Note (from Cornell), students highlight video for other 

students, with ratings (of content) 
•  Collections of resources (affective/personal meaning layer) 
•  Multiple speakers/conversations within a single audio? (In 

studio=good, journalism interviews on street=very challenging) 
•  Packaging for offline searches of content (interesting thought 

about human subjects) 
•  Binaries for self-installation 
•  Share APIs 
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How else might this be used? 

•  Ethnographic research 
•  Video Repository with funds for 

transcription, best application of 
resources 

•  Clinical Feedback 
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Transition: Towards a Lecture 
Transcription Service 

•  Develop a prototype production service 
– MIT, University of Queensland 
– Engage external partners 
 (hosted service?, community?) 
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A Lecture Transcription Service? 

•  Lecture-style content (technology optimized) 
•  Approximately 80% accuracy 
•  Probably NOT full accessibility solution 
•  Other languages? (not sure) 
•  Browser open-sourced (expected) 
•  Processing hosted/limited to MIT (current 

thinking) 
– So will submit jobs via MIT-run service 
– Audio extract, domain models and transcripts 

available donated for further research 
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Future Directions 

•  Social Editing 
•  Bookmarking and annotation 

– Timestamp 
– Rich media linking (to other videos, pencasts, 

websites, etc.) 
•  Concept and semantic searching 

– Semi-automated creation of concept vocabularies 
•  Discussion threads 
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Alternate Representations 

•  Look Listen Learn 
– www.looklistenlearn.info/math/mit/ 

•  Alternate UI, Google Audio Indexing 
–  labs.google.com/gaudi 
– U.S. political coverage 
 (2008 elections, CSPAN) 
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Look Listen Learn Interface 
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Thanks! 
Visit: oeit.mit.edu/spokenmedia 
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Backup Slides 
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Lecture Transcription Service: 
Distributed Domain Model 
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Lecture Transcription Service: 
Distributed Speaker Model 
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