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VTTI NDS Glance Analysis

• Klauer et al (2006) and Olson et al (2009) show that 
accumulated eyes-off-road time (glance history) is 
associated with higher crash probability, but they did not 
test independently the effect of single glance duration
or assess how single glance duration combines with 
glance history to influence crash risk.



Liang, Lee, and Yekhshatyan (2011)

• 100-Car study data
• 24 algorithms – varying glance duration, glance history, 

and glance location
• Instantaneous single off-road glance duration and not 

glance history, was the best crash predictor.
• Algorithms considering both glance history and glance 

location did not improve estimation above glance 
duration algorithms 

• Using a small window led to better performance than 
those that used a large window.

• Present study picks up from there…



Timing & Unexpected Events

• Expectancy was an important simultaneous factor to 
inattention (Dingus et al, 2006). 
– unexpected or unanticipated maneuvers 
– expectancies about the flow of traffic are violated, such as 

sudden stops or lane changes. 

Lack of forward roadway viewing 
+ unexpected event = crash

 ”…appropriate fixations typically lead manipulations 
by up to a second” (Land, 2007)



Objectives

• Observable performance quantification of 
inattention must be a better way to go than the 
task classification approach  e.g. 
countermeasures

• More detailed description of which glance 
patterns most significantly affect risk?



Inattention Quantification

(Zwahlen, 1988)

Single Glance 
(local effect)
• Single Long Glance
• Inopportune Glance

Glance History
(global effect)
• Intensity (%) 
• Duration (s)



Method
• Public 100-car data http://forums.vtti.vt.edu (Klauer, 2006)

– Analyzed with SAFER100-Car toolkit (Dozza, 2010)

• Events (68 crashes and 760 near crashes) and Baseline (20000 
epochs)

• A 6-s interval: 5s before the precipitating event and 1s after. 
Baselines also 6s.

• Precipitating event: “The action of a driver that begins the chain of 
events leading up to the crash, near-crash, or incident. For example, 
for a rear-end striking collision, the precipitating factor most likely 
would be lead vehicle begins braking (or lead vehicle brake lights 
illuminate).”

• 437 events and 4785 epochs satisfied inclusion criteria





• Total time eyes off forward 
roadway (TEOFR)

0.8 + 0.9 + 1.2 + 0.8 = 3.7s 

Glance Metrics



• Glance history (GH; TEOFR 
minus LSG)

0.8 + 0.9 + 1.2 = 2.9s 

Glance Metrics



• Last Single Glance (LSG)

Glance Metrics



• Last glance off-road at the 
instant in which time was 5s 
(LG5s)
i.e. intersects with 
precipitating event

Glance Metrics



Results



Eyes Off Road Over Time (100ms bins)

17.8%

23.3%



Odds 
Ratio 
from 
Total 
Glance 
Time
case 
control 
(Klauer 
2006)

CI Odds 
Ratio 
from 
Total 
Glance 
Time
case 
crossover 
(Liang et 
al 2011)

CI Odds 
Ratio 
from 
Total 
Glance 
Time
case 
control 
(present 
paper)

CI Odds 
Ratio 
from 
Last 
Single 
Glance
(present 
paper)

CI Odds 
Ratio 
from 
Glance
History
(previous 
glances) 
(present 
paper)

CI Odds 
Ratio 
for LG5s 
glances 
at t=5s
(present 
paper)

CI

Less 
than 
0.5s

1.31 0.91‐
1.89

0.71 0.58‐
0.86

1.48 0.94‐
2.33

1.47 1.05‐
2.06

1.39 0.83‐
2.33

1.37 0.55‐
3.42

0.5‐
1.0 s

0.82 0.60‐
1.31

0.74 0.55‐
1.00

1.10 0.73‐
1.64

1.11 0.78‐
1.56

0.90 0.58‐
1.39

1.52 0.94‐
2.48

1.0‐
1.5 s

0.92 0.65‐
1.31

1.06 0.78‐
1.44

1.19 0.75‐
1.87

1.85 1.22‐
2.81

1.17 0.75‐
1.84

2.69 1.77‐
2.69

1.5‐
2.0 s

1.26 0.89‐
1.79

1.08 0.75‐
1.56

1.32 0.83‐
3.02

2.21 1.28‐
3.81

0.87 0.46‐
3.12

3.02 1.76‐
5.20

More 
than 
2.0s

2.19 1.72‐
2.78

2.02 1.60‐
2.55

2.22 1.63‐
3.02

2.95 1.93‐
4.49

2.16 1.49‐
3.12

3.61 2.44‐
5.35
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Conclusions
• The glance at event onset gives the highest OR across the 

board. 
• Last Single Glance and LG5s glance at t=5s give significant results 

for shorter glances and highest ORs  They captured the ”Hump”
• Glance History same as Total Glance Time
• By combining GH with LSG you lose the effects from LSG
• Because the >2s bin is so strongly significant it shows up in the TGT 

and GH also.  Looking away from road more than 2s at anytime is 
so important

• The 0.5s bin becomes more reasonable. 



Implications

• The 100-car data is really saying that single glances 
from 1s and up at the wrong time (at precipitating event) 
are significantly risky, not necessarily accumulated 
glance history. 

 Keep glances short (<1s) and well-timed
 Previous glances don’t necessarily contribute. 
 If glances don’t match up with precipitating event then 

they may be ok
HMI Design implications, Safety systems, policy…



Limitations & Further Work

• External event not clear (precipitating event)  SHRP2 SAFER 
project

• Risk estimates not conclusive because of small 100car sample size 
and because there is not a matched baseline  SHRP2 SAFER 
project

• Extra conditions comparisons not possible because of small sample 
size
– Should check effects of: Incident types, Precipitating event type, Age 

(teens<20), Driver reaction type

• Find the optimized interval  SHRP2 SAFER Project

Risk

Inattention


