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To which speaker is the subject listening? 
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EEG tracks the envelope of the speaker 
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EEG tracks the envelope of the attended speaker
more than the envelope of the unattended speaker 
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Problem 1: the brain is not infinitely fast



𝒚𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 ∈ ℝ1×𝑇

𝑋 ∈ ℝ𝐶×𝑇



𝒚𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 ∈ ℝ1×𝑇

𝑋 ∈ ℝ𝐶×𝑇
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Problem 2: how to go from EEG to predicted speech
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Linear Least Squares: works surprisingly well!



෡𝒅 = argmin
𝒅

‖𝒅⊤𝒙(t) − 𝒚1(𝑡)‖2
2

𝒙(𝑡)𝒅⊤𝒙 𝑡 = 𝒚𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑(𝑡)𝒚1(𝑡)
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Problem 3: how to decide which speaker is attended
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EEG tracks the envelope of the attended speaker
more than the envelope of the unattended speaker 
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EEG tracks the envelope of the attended speaker
more than the envelope of the unattended speaker 

Our model is specifically trained to reconstruct the 
attended speech



𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝒚𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑡 , 𝐲1 t > 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 ypredicted t , 𝐲2 t
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