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SLEEPING DURING HIGHLY AUTOMATED DRIVING  

TARGET GROUPS AND RELEVANT USE CASES OF AN IN-CAR SLEEPING FUNCTION 
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SAE Level 4 
High driving automation 

Drivers become 
passengers 

Mind off 

New use case: 
sleeping 

Design of  
sleeping function 
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USER-CENTRED DESIGN  APPROACH 

Specify the user 
requirements 

Produce design 
solution to meet user 

requirements 

Evaluate the designs 
against requirements 

Modified from: https://projekt-tango-trucks.com/nutzerzentrierte-produktentwicklung/  

Target group(s) 

Use cases 

Understand and 
specify the context of 

use 

Online Survey Interview Study + 
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Online Survey 

 Describing target group 

 What are the characteristics of future users of a sleeping function in highly 
automated driving?  

 Target group = People with high intention to use a future sleeping function 

 

 Describing use cases 

 What are the characteristics of future use cases? 

OBJECTIVE 
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Online Survey 

SAMPLE 
 N = 264 

 Mage = 47 years, SD = 15.7 

 Min = 18; max = 83 

n = 185 

70.1% 

n = 79 

29.9% 
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Online Survey 

MEASURES 

Predictors 

 Demographic characteristics 
 Socio-economic characteristics 

 Mobility and commuting behaviour 
 Car use for business purposes 
 Attitude towards car driving 
 Desired non-driving related tasks during highly 

automated driving 
 Sleeping as passenger in car/public transport 

 Frequency of powernaps 
 Sufficient sleep in everyday life 
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Online Survey 

MEASURES 

Predictors 

 Demographic characteristics 
 Socio-economic characteristics 

 Mobility and commuting behaviour 
 Car use for business purposes 
 Attitude towards car driving 
 Desired non-driving related tasks during highly 

automated driving 
 Sleeping as passenger in car/public transport 

 Frequency of powernaps 
 Sufficient sleep in everyday life 

Criterion 

 Intention to use sleeping function during highly 
automated driving 

Desired use case 

 Time of day 
 Frequency 
 Duration of trip 
 Situation/occasion 
 Environment 
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Online Survey 

ANALYSES 

What are the characteristics of future users of a sleeping function in highly automated driving?  

Predictors Criterion 

Linear regressions 

explorative approach 



Scale 
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Online Survey 

Criterion: Intention to use a future sleeping function 

“In the future, I would sleep during the automated drive if I had the opportunity 
to do so.” 

 

RESULTS 



10 

Online Survey 

RESULTS 

Age Sleeping as passenger in means 
of public transport Sufficient sleep in everyday life 

β = -.20***, R² = .02 
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Online Survey 

 Further variables that significantly predict the intention to use: 

 Educational Level 

 Frequency and duration of naps as passenger in cars 

 Attitude towards driving 

 Professional drivers have lower intention to use 

RESULTS 
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Online Survey 

 Further variables that significantly predict the intention to use: 

 Educational Level 

 Frequency and duration of naps as passenger in cars 

 Attitude towards driving 

 Professional drivers have lower intention to use 

 

 No significant prediction: 

 Gender 

 Frequency and duration of powernaps  in everyday life 

 Commuting behaviour 

 Frequency of drives on motorways, in traffic jams, at night 

RESULTS 



Scale 

13 

Online Survey 

Use Cases 

RESULTS 

Questions about 
characteristics of the use 

cases 
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Online Survey 

USE CASES 

Minimum duration of the drive Preferred situations to sleep 

M = 77.5  
SD = 76.3   
Min = 10  
Max = 480 
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Online Survey 

 There is not one distinct target group for a sleeping 
function in the context auf high driving automation 

 

 Some of the investigated variables predict the intention 
to use 

 

 In some points the results disagree with our 
expectations 

 

 First impressions about the desired use cases 

CONCLUSION 
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Interview Study 

 Sample 

 N = 7 (3 female, 4 male, 0 diverse) 

 Age: M = 40.4, SD = 10.9, min = 32, max = 63 

 Selection: High intention to use in Online Survey 

 

 Procedure 

 45 min 

 Qualitative, semi-structured interview 

METHOD 
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Interview Study 

 Sample 

 N = 7 (3 female, 4 male, 0 diverse) 

 Age: M = 40.4, SD = 10.9, min = 32, max = 63 

 Selection: High intention to use in Online Survey 

 

 Procedure 

 45 min 

 Qualitative, semi-structured interview 

METHOD 

Specification of use cases Actual mobility 

Understanding target 
group: Why do you wish to 

sleep during automated 
driving? 
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Interview Study 

Understanding the target group: Why do you wish to sleep during automated 
driving? 

RESULTS 

Actual mobility* 

 Close link between actual mobility and the wish to sleep during automated 
driving 

 
 Wish to make recurring unpleasant drives more pleasant 

 
 Participants would rather not change their mobility 

Intention to use sleeping function 

I often feel tense 
and strained on 

long trips. Sleeping 
could help me in 

this regard. 

*The interviews were conducted in February 2021; participants were asked about their mobility before the beginning of the 
Corona-pandemic 
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Interview Study 

RESULTS: USE CASES 

Commuting 

 
 Driving duration: 30-45 minutes 

 
 Early morning / late afternoon 

 
 Driving duration: 8-10 hours 

 
 Over night  

Holidays Visiting friends/family 

 
 Driving duration: 1-5 hours 

 
 Late evening (weekend) 
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 Results 

 not one distinct target group 

 Predictors: young age, powernaps in cars and public transport, lack of 
sleep in everyday life 

 Close link between personal experience of actual mobility and wish to 
sleep during automated driving 

 Dominant use cases: Commuting, visiting friends/family, holidays 

 

 

CONCLUSION 
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 Results 

 not one distinct target group 

 Predictors: young age, powernaps in cars and public transport, lack of 
sleep in everyday life 

 Close link between personal experience of actual mobility and wish to 
sleep during automated driving 

 Dominant use cases: Commuting, visiting friends/family, holidays 

 

 Discussion and Limitations 

 Generalisability? 

 Predictive power? 

 

 

CONCLUSION 
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Outlook 

USER-CENTRED DESIGN  APPROACH 

Specify the user 
requirements 

Produce design 
solution to meet user 

requirements 

Evaluate the designs 
against requirements 

Modified from: https://projekt-tango-trucks.com/nutzerzentrierte-produktentwicklung/  

Understand and 
specify the context of 

use 

Focus groups: in-car requirements for comfortable sleeping 
during automated driving 

 
Driving simulator studies: impact of sleeping on subjective 
wellbeing and driving performance after take over 
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