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Categories of driving  distraction

• National Highway Traffic Safety Administration 
(NHTSA)

1. Cognitive distraction
(mind of the driving duty)

2. Visual distraction 
(eyes off the road)

3. Physical distraction 
(hands off the wheel)

4. Auditory distraction 
(ears off the auditory signals)

Eye-tracking related

Source: Getty images
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Visual distraction

• Situational awareness (SA):  the conscious awareness of actions.

• SA in driving: whether the driver is looking at the import areas related to the driving behaviors.

(Castritius et al., 2021)



Eye movement indexes of cognitive 
distraction 

• PERCLOS (percentage of eye closure, Wierwille et 
al, 1994)

• Blink frequency (Schleicher et al., 2008) 

• Blink duration

• Delay of lid reopening

• Saccade duration

• Fixation duration

• Microsleep (Thorslund., 2004)

Mental workloadFatigue (drowsiness)

• Pupil size (Laeng & Alnaes, 2019)
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Fatigue: PERCLOS

• Percentage of time during a one-minute period  for which the eyes remain.

5

𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑦𝑒𝑠 𝑐𝑙𝑜𝑠𝑒𝑑 𝑜𝑣𝑒𝑟 80%, 70%, 𝑜𝑟 50%

𝑇𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒
≥ Threshold

• Percentage of time during a one-minute period  for which the eyes remain.

•  PERCLOS80, PERCLOS70,  and EYEMEAS (EM) (70,  80% , and half closed)

𝑃𝐸𝑅𝐶𝐿𝑂𝑆 =
𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑦𝑒 𝑐𝑙𝑜𝑠𝑒𝑑

𝑡𝑜𝑡𝑎𝑙 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛
 × 100%
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Fatigue: Blink-related indexes

• Fatigue : blink duration 、blink frequency 

• Delay of reopening and standardized lid closure speed are similar indexes.

• Microsleep: the upper lid of the eye remains in contact with the lower lid between 0.5 and 10 seconds.

(Schleicher et al., 2008) 
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Fatigue: Saccade duration

• Fatigue : stand deviation of saccade duration 

(Schleicher et al., 2008) 
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Fatigue: Fixation duration

• Fatigue : the percentage of cognitive fixation (150 – 900 ms) 

(Schleicher et al., 2008) 
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Mental workload: pupil dilation

• Mental workload :  pupil dilation 
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