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Defini5on	  of	  Drowsiness

•  Assume	  that	  drowsiness	  is	  related	  to	  the	  
chance	  of	  the	  occurrence	  of	  a	  slow	  response	  
or	  non-‐response	  to	  a	  s5mulus.

!(!) = !(!(! + !) > !!!!)!
!: response time (RT) 

!!!!: a set threshold that determines a long RT 

!: the duration from the current time to the upcoming stimulus 



Drowsiness	  Index
•  In	  a	  sustained	  a@en5on	  task	  (e.g.	  lane-‐keeping	  task),	  
RT	  is	  measured	  discretely	  across	  5me.	  The	  discrete	  
form	  of	  drowsiness	  is	  expressed	  as:	  

•  A	  drowsiness	  index	  (DI)	  is	  designed	  for	  tracking	  the	  
slow-‐response	  probability.	  

![!] = !(![! + 1] > !!!!) 

! ! ≈ ! ! ! + 1 > !!!!! !![!])!
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Extrac5ng	  DI	  from	  RT	  data

•  Normaliza5on	  

•  Smoothing

! ! = !"# 0, 1− !
!!(![!]!!!)

1+ !!!(![!]!!!) !

! ! = 1
! ![!]

!
 

!! is the RT in the alert state!

m belongs to the trials occurs within the time window [-w, 0] of the current trial n.!



Valida5ng	  the	  DI

•  Es5ma5ng	  the	  slow-‐response	  probability	  

•  Data:	  NCTU	  LKT	  Dataset	  (79	  session)	  

! ! ! + 1 > !!!!! !0 ≤ ! ! < 0.1)!

= !"#$%&!!"!!"#$%&!!"! ! + 1 !!"#ℎ!! > !!!!!!"#$%!0 ≤ ! ! < 0.1
!"#$%&!!"!!"#$%&!!"! ! + 1 !!"#$%!0 ≤ ! ! < 0.1 !



! ! = !"# 0, 1− !
!!(![!]!!!)

1+ !!!(![!]!!!) !! ! = ! ! /!!!



! ! = !"# 0, 1− !
!!(![!]!!!)

1+ !!!(![!]!!!) !! ! = ! ! /!!!


