


APPENDIX
Formulas for Calculation Driver’s Stopping Distance
	The proportion from the REACTION DISTANCE
	The proportion from the BRAKING DISTANCE

	I. For drivers, who already applying the brakes after the perception time  is expired:

	Proportion
perception time
	Proportion 
shift-time & brake delay time
	Proportion
 build-up time
	Proportion 
maximum deceleration

	;
 ,
 =25,
 actual velocity in each timestamp according to the sampling rate of 20ms 



	;
because  , 
 actual velocity after perception time 
	
if k=1 it is the actual velocity after the perception time ,
calculated velocity in the next timestamp according to the calculation rate of 1ms =,
 calculated deceleration in each timestamp according to the calculation rate of 1ms= ; whereby =actual deceleration of the driver after ,
,
	;
 calculated velocity after build-up time ,
 maximum deceleration = 

	II. For drivers, who do not already apply the brakes after the perception time  is expired:

	;
 ,
 =25,
 actual velocity in each timestamp according to the sampling rate of 20ms 
	;
 actual velocity after perception time ,
 shift time=0.2s,
 shift time=0.15s,
	
if k=1 it is the actual velocity after the perception time ,
calculated velocity in the next timestamp according to the calculation rate of 1ms =,
 calculated deceleration in each timestamp according to the calculation rate of 1ms= ; whereby =0,

	;
 calculated velocity after build-up time ,
 maximum deceleration = 





Detailed description of the original study 
Participants were either employees or students of the Bundeswehr University Munich. They were recruited via e-mail and reimbursed for their time with 40 Euros. As a requirement to participate in the study, participants had to have their driver’s license for more than 5 years or an estimated in-total 200,000 km driving experience since they obtained their license. Moreover, all participants requiring visual aid had to wear corrective contact lenses during the study in order to avoid interferences with the head-mounted eye-tracking system (Eye Tracking Glasses 2 from SMI).
Participants were informed that their eye movements would be recorded and that the aim of the study was to examine the effect of route familiarity on drivers’ gaze and driving behaviour. Consequently, the main driving task of the participants in the original study was to drive (as they normally would) a defined route four times, whereby the last two rounds were conducted on another day in the same week (in order to avoid effects of fatigue). The route was approximately 14.4 km long and each round took approximately between 30 and 35 minutes to complete. Directions were provided throughout each trial verbally by the experimenter, who was seated in the rear seat. The field experiment was conducted in daylight and dry weather conditions. Before the experiment started, the eye-tracking system was calibrated by a three point calibration. Once the participants had adjusted the driver’s seat, they were asked to fixate one central point (no head movements needed), one left point (at least a head movement of the 30 degree to the left side is needed) and one right point (at least a head movement of 30 degree to the right side is needed). All calibration points were placed on a garage door, which was located 10 meters in front of the car.

T-junctions within the route of the original dataset
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Results of the Safety Criticality Assessment at the first T-junction
It has to be mentioned, that the AFOV at the first T-junction is set to a constant value of 20m due to the good viewing condition to the right side.
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Results of the Safety Criticality Assessment at the third T-junction
It has to be mentioned, that the AFOV at the third T-junction is set to a constant value of 20m due to the good viewing condition to the right side.
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Inferential results of drivers’ behaviour-specific criticality
In order to describe the influence of T-junction type and manoeuvre type on the behaviour-specific criticality of the drivers, the results of the inferential statistics are presented. Before applying inferential statistics such as the statistical model of ANOVA (analysis of variance), the statistical technique MI (Multiple Imputation) was used to estimate missing values in the data. Moreover, since the assumption that the residuals are normally distributed is not met by the dependent variable (behaviour-specific criticality), the statistical Aligned Rank Tranform (ART) technique was used to perform a factorial nonparametric analysis with repeated measures. A pre-processing step of the ART is the alignment and ranking of the data provided by a desktop program ARTool before applying a common ANOVA procedure (Wobbrock et al. 2011). The subsequent 2 (manoeuvre type) x 4 (T-junction type) analysis of variance (ANOVA) with repeated measures was performed with the statistical software SPSS 24. The analysis had a significance level of .05, with Bonferroni-corrections applied to multiple post-hoc comparisons. 
After the alignment and ranking of the data (see Section 4.1), the 2x4 ANOVA with repeated measures revealed a significant, yet small, main effect of the intersection type (F(3,141)=3.488, p=.02, ηp²=.07). The main effect of driving manoeuvre type was not significant (F(1,47)=0.059, p=.81). When looking at the interaction effect, a significant interaction between the intersection type and driving manoeuvre type (F(3,141)=6.573, p<.001, ηp²=.12) was found. This means, that the effect of the intersection type on drivers’ behaviour-specific criticality depends on the state of the manoeuvre type. Whereas the average behaviour-specific criticality of drivers intending to turn right and left does not differ at the first and the fourth T-junction, it is significantly different at the second and third T-junction. It is notable, that on average drivers turning right exhibit a significantly higher behaviour-specific criticality at the second T-junction than drivers turning left. The mental representation of the right-hand traffic for drivers turning right was with 1,454 ms on average less up-to-date (SD= 537 ms) than for drivers turning left with an average of 1,172 ms (SD= 497ms). However, at the third T-junction, it was the opposite: For drivers turning left, the mental representation of right-hand traffic was with 1,341 ms on average less up-to-date (SD= 519 ms) than for drivers turning right with an average of 1,091 ms (SD= 442ms). Because of this observation, the significant main effect of the intersection type cannot generally be interpreted without considering the type of manoeuvre.

Wobbrock J, Findlater L, Gergle D, Higgins J. The Aligned Rank Transform for Nonparametric Factorial Analysis Using Only ANOVA Procedures. In: Computer Human Interaction. Vancouver; 2011.



Information Classification: General
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