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Goal: Advance our understanding of how children acquire
language in natural contexts

Approach: Longitudinal, ultra-dense, in vivo recordings + data
mining and behavioral modeling

Differentiators: Two orders of magnitude more behavioral data
than previous studies, far fewer observer effects, new analysis
tools

Impact: llluminate language acquisition, behavioral phenotyping,
video search, smart homes, parenting aids, security, retail,...
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DATA COLLECTION
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Looking up at the ceiling
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Recording control system




Recording control system




14 Microphones

11 Cameras

Recording Infrastructure
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Storage at the Media Lab

250,000 GB capacity
80,000 hrs video
120,000 hrs audio

~2 yrs of recording
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DATA ANALYSIS
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Tracing the Birth of a Word

Transcribe all speech heard and produced by
child

Annotate video surrounding all uses of target
word

Analyze role of contextual factors in word
learning




Speech Transcription
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Semi-automatic speech transcription
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Semi-automatic speech transcription
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Evolution of “water’”
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Video Annotation

Tracking algorithms to follow people throughout
the house

Estimate head pose to help determine focus of
attention

Combine automatic and manual methods for
tracking and head pose annotation







Using head pose to estimate
focus of attention
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Summary

Build a system to make it easy to collect lots of
multimodal data

Interesting speech and language modeling challenges

Issues of privacy management, making the system
cheaper, smarter recording strategies...

How to scale to N > 1?

www.media.mit.edu/cogmac




