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Rolling over my parent’s car back in 
1998

(photo not from the actual situation but from dailybulldog.com)



Driving is a skill!

(Fuller, 2005)





• 1930s: car radios

• 1980-90s 

– Talking on mobile phone while driving

– Navigation systems

• 2000-

– Texting was (and still is) a big topic in distraction 
research and campaigns.

• At the same time, the mobile broadband enabled 
all kinds of interesting activities while driving…

 IS DISTRACTION OUT OF CONTROL?
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Stats from the road





Bans don’t work

• 25 % of Finnish drivers admit texting or 
writing social media messages while driving

• 35% read text/SoMe messages while driving

(Finnish Road Safety Council, 2014)



!!!!!!!!!!



(Visual) UI design really matters for 
minimizing off-road glance durations!

• Not only the 
size of the 
touch screen!

(Kujala, T. & Salvucci, D.D. (2015). Modeling visual search on in-car displays: 
The challenge of modeling safety-critical lapses of control. International Journal of Human-Computer Studies, 79, 66-78.)



Could we have a reliable distraction
benchmarking test / rating system
for automotive UIs, comparable to 

crash tests?

(cf. workshop on Tuesday)



Quick, cheap and dirty?

- Occlusion as in ISO 16673:2007
- Task time
- Detection reaction tasks
- Lane-change tasks
- etc.

(See Engström, J., Markkula, G., Victor, T., & Merat, N. (2017). 
Effects of cognitive load on driving performance: The cognitive 
control hypothesis. Human Factors.)



ESoP or AAM (2006) etc. guidelines for 
in-vehicle devices

• Most of the guidelines originate from the 
1980s/90s

• Important but insufficient for the in-car 
infotainment systems of the 2010s-2020s.



State-of-the-Art: NHTSA (2013)

(Aust et al., 2015) 



	

Individual preferences for the off-road 
glance lengths ignored!

(Kujala et al (2016). 
Human Factors, 58(1), 163-180.)

(YouTube: Pioneer Days on Rt 128)



Definition…?

• Driver inattention (and distraction) refers to 
“insufficient, or no attention, to activities 
critical for safe driving” 

(Regan, Hallet, & Gordon, 2011, p. 1775)

• Hindsight bias (Kircher & Ahlstrom, 2017)?



Visual Distraction

• Significant association with safety-critical incident 
risk in naturalistic data

• According to statistics, it is always a bad idea to 
look off road for more than 2 (or 1.7 or n) 
seconds while driving. (e.g., Liang, Lee, & Yekhshatyan, 2012)

• But: eyes off road for too long or at the wrong 
moment? (timing!)



Context-dependency of distraction 
(and risk) – Timing!

• “The probability of a rear-end crash is zero, if the road is 
empty.” (Trent Victor, Volvo, DDI’2015)

VS



The Distraction Myth

• “The driver should keep both hands on the 
steering wheel (on 10 and 2), eyes on the 
road, and mind on the driving task at all 
times.”

• It’s impossible for a human being.

(maybe for a race car driver)



Turn

• How much attention do YOU need to drive 
safely in a particular situation?

• Minimum Required Attention (MiRA, Kircher & 
Ahlstrom, 2017)

• E.g., the original visual occlusion method 
(Senders et al. 1967)

• Uncertainty



Multitasking while driving is a skill!

(Fuller, 2005)



	

Occlusion distance (OD) as the 
baseline for visual distraction

Kujala, T., Grahn, H., Mäkelä, J., & Lasch, A. (2016). On the visual distraction effects of audio-visual route guidance. 
In Proceedings of AutomotiveUI’16. ACM.

Kujala, T., Mäkelä, J., Kotilainen, I. & Tokkonen, T. (2016). The attentional demand of automobile driving revisited: 
Occlusion distance as a function of task-relevant event density in realistic driving scenarios. Human Factors, 58, 163-180.

Kujala, T., & Mäkelä, J. (2015). Testing environment and verification procedure for in-car tasks with dynamic self-paced 
driving scenarios. In Proceedings of the 4th International Conference on Driver Distraction and Inattention.



Results –
OD-based Distraction Tests

(Mostly yet unpublished, *Kujala, T. et al. (2016). On the visual distraction effects of audio-visual route guidance. 
In Proceedings of AUI’16)

In-car task UI / Device RED in-car glances 
(%, median)

PASS / FAIL
(one-sample
test)

Email (read) Email / Samsung Galaxy A3 20.00 FAIL

Text entry Touch screen keyboard, 
Carrio / 7” tablet

13.22 FAIL

Spotify search (track + 
artist’s top tracks)

Voice recognition + manual
search, Carrio / 7” tablet

6.00 PASS

Text entry Voice recognition, Carrio
/7” tablet

3.51 PASS

Call / Music search / AV 
route guidance

Nuviz HUD + 5-button 
steering column controller

3.41 PASS

Audio-visual route 
guidance*

HERE Auto / 7" HDMI 
capacitive touchscreen 
monitor

0.00 - 2.50 PASS

6%



Displayed, if the driver uses 
smart phone on the move 

(display on and last touch < 30 s)

- Auto-start
- Touch while reminder on  warning (blinking + sound)

VisGuard-prototyyppi
Location-based warnings

http://www.visguard.com/ 

Reminder 
application for 

context-sensitive 
distraction 
prevention



Effect of reminders/warnings (N=27)

• On average 13 % reduction 
in smart phone use in 
high-demand situations 
compared to control 
conditions (no warnings, p 
< .05)

– at best 79.0 percentage 
units decrease

(Yet unpublished)



Experiences (N=30)

Metric Items Alpha Mean (SD) 1-5 
(5 best)

One-sample 
test (>3), Sig.

Reminders 5 .72 4.12 (.68) p < .0001

Sound warnings 4 .84 3.91 (1.01) p < .0001

Timing 4 .69 4.03 (.68) p < .0001

Usefulness 5 .88 3.99 (.85) p < .0001

Acceptability 3 .87 3.87 (1.03) p < .0001

(Yet unpublished)



Near future looks troublesome

(SAE J3016) 



Blame Game

“Tesla driver dies in first fatal crash while using 
autopilot mode” (www.theguardian.com)

1) Experimenting with the customers, or 

2) Designing the system foolproof before the 
launch?



Conclusions

• Safety should matter.

• Let’s do more (and better) work to make it 
matter!



Thank you for your undivided 

attention. 

tuomo.kujala@jyu.fi


